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The French postal authorities are adopt¬ 
ing the bicycle for collecting late-fee letters 
and conveying them to the stations. Where 
are the British authorities ? 


An alloy of gold and aluminium has 
recently been made. Its colour is a most 
beautiful purple, and it will be valuable in 
making jewellery. 


A tricycle, driven solely by electricity, has 
also an electric lamp and bell. The inventor 
travels with it at the rate of four miles an 
hour, but says it will travel much faster. 


It is fairly well known that German 
husbands wear a wedding ring as well as 
their wives. Now a London jeweller has 
introduced a wedding ring for husbands. 
Whether Englishmen will be content to go 
ibout labelled in this "way remains to be 
jeen! 

# # 


Electricity is being used in 


;prings of coiled steel wire. 


n tempering 
A current of 


horizontally—so as to gravitateby any jar— 
to lock the bolt-nut. The English waggon 
builders used it a century ago. 


As a step towards the abatement of the 
smoke nuisance, a process is nearly in work¬ 
ing order which consists in conveying smoke 
into a chamber where it is well washed with 


Very often engineers wish to fill up un¬ 
sightly blow-holes in castings in places 
where these holes do not affect the strength. 
If lead is poured into them, the lead, when 
cooling, contracts, and is, therefore, smaller 
than the hole wLen cold, and will shake 
about. What is required is a metal that 
will expand when cooling, and fill up the 
cavity tightly. If 9 parts of lead, 1 part of 
bismuth, and 1 of antimony are used, this 


water spray. This causes every particle of the desired effect. 

•••I V 


soot to be deposited, and at the same time 
condenses and recovers the ammonia and 
sulphurous fumes as sulphate of ammonia. 
The extra cost of this process is more than 
counterbalanced by the price obtained for 


A considerable amount of economy is 
claimed for solidified petroleum. Some 
recent experiments have proved that 80 gal¬ 
lons of water in a six horse-power tubular 


the sulphate of ammonia. Londoners, note ! toiler can be heated, and steam raised, to 


A turner when turning a job that has to 
be tapered, may be called upon to take 
out that job for a short time, and bore out a 
bearing to be parallel. In order that he 


60 lb. pressure per square inch, by 62 lb. of 
the fuel, in 36i minutes, whereas it required 
1061b. of coal and wood to raise steam to 
the same pressure in one hour. If more 
extended trials bear out the results now 
recorded, petroleum fuel should have a 


may save time, he can do this without shift- pi'osperous future before it. The ^ property 

ing his headstock, by turning out the front raising steam rapidly vnll give it a high 

part of the hole to the finished size. Then steam fire engines. 

placing his lathe tool upside down and cut- * . . ^ . 

ting from the further side of the lathe, he lubricator fibre-graphite is 

can get a parallel hole. When this is done coming into general use for journal bear- 

he returns to his tapered job as before. composed of hardwood fibre and 


23 amperes at 45 volts^ tension is passed . xj-i-i-i- 

Lrough the spring, and when its temperature . mr fibre is found in applying 

las reached the required degree, the current manufacture of steam pipes. The 

s broken and the spring falls into a trough of the finished pipe is hardened by 


)f water. One man can temper 2,400 springs 
.)er day by this method. 


An illuminating gas made by mixing 

arburetted hydrogen or other gas with 

tmospheric air is thought of. Some private 

temonstrations of the utility of this mixture 

lave given satisfaction. This mixed gas is 

tated to admit of being stored for distribu- 

ion, and to be cheaper than ordinary coal 
•as. 


very heavy hydraulic pressure, and it is 
, claimed that this treatment renders it prac¬ 
tically as strong as steel, while it remains 
comparatively light. It will neither swell 
nor shrink, rot, or rust. It is a non-conductor 
of heat, and in its compressed state suf¬ 
ficiently incombustible to render it safe as a 
material for steam pipes. 


A new lubricator — fibre-graphite — is 
coming into general use for journal bear¬ 
ings. It is composed of hardwood fibre and 
graphite. The fibre is reduced to a pulp, 
graphite is added in a powdered state, and 
the mixture is subjected to hydraulic pres¬ 
sure in an iron box Avith several very small 
holes in the bottom. Water is added before 
pressure is applied, and, being forced 
through the holes, in its escape causes the 
wood fibre to take a perpendicular position. 
As the fibre prevents the graphite from 
escaping, the latter is compressed between 
the fibres which are thus coated with plum¬ 
bago, and the result is a dense mass of fibre- 
graphite. W^hen taken from the mould the 


xi.iuruv 4 i.urx xvx vuvuxxx k/XMVv« , * 1 * * * 1 1 * 1 1 

^ ^ material is in a nnished condition, and has 

# # a very smooth, satiny appearance. It is 

then dried in the air, thoroughly saturated 
Glass-lined tubing can now be obtained in with purified linseed oil, and baked in an 
all forms : straight, bends, elbows, and oven. It is then ready for use. The wood- 
crosses. The internal glass tubing is pro- fibre, in taking a perpendicular position, 


A now rail coupling-bolt lock-nut is simplj^ 
tJjin metal nut of an escutcheon form, 
low, suppose it screws home to the bolt- 
ut, in a position so that its gravity 
''ould unlock it. lake it off and reverse 
, and the thread is so cut in relation to 


tected by either cast .or wrought iron external presents the ends of the fibres to the shaft, 
tubing, with cement run in to bed the glass thus reducing the wear on the journal. In 
solidly. These pipes are made with butt, the form of a journal bearing, fibre-graphite 

nd socket joints. Washers of gutta- is a solid lubricant, plumbago being one of 
other suitable material are used the best lubricators known. The first feAv 


flanged, and socket joints. Washers of gutta¬ 
percha or other suitable material are used 
to seal the joints. The great advantage of 
using these pipes for chemicals and other 


le lace-beanng as to make it stand out I liquids which attack metal is obvious. 


turns of the shaft in a fibre-graphite journal 
fill the pores of the steel, and also give the 
shaft a very thin coating of the new material. 
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AN EVERY - HOME ICE CHEST OR 

REFRIGERATOR. 

BY ONE WHO HAS MADE IT. 



Fig. 1. 


C 


Introduction .—The object of this article is 
to describe a very easily made and inex¬ 
pensive refrigerator, which embraces nearly 
all the latest and best principles of pre¬ 
servation of perishable goods, with a mini¬ 
mum of outlay for ice. 

The air of a good refrigerator must be dry 
and pure, as well as cold; for dampness 
and varying temperature are principally the 
causes of decay in meats and fruits. 

The objection there is to be found in the 
so-called “ventilated refrigerators”—where 
fresh, warm air is admitted from the out¬ 
side and discharged again just when it has 
become cold — is that it is this warm 
air that contains 
the moisture and 
germs that are so 
detrimental to the 
preservation of 
food, and the pro¬ 
cess of continually 
cooling yresA warm 
air consumes a 
mucli largerainount 
of ice than simply 
cooling the air 
originally confined 
in the refrigerator 
when the door is 
closed from time to 
time. 

Desc ription .— 

Fig. 1 is a front 
elevation. Fig. 2, 
sectional plan 
through A A, show¬ 
ing the method of 
construction, with 
the ice basket, a, 
gutters, B, and the 
zinc-lined shelf on 
which the ice bas¬ 
ket stands. Fig. 3, 
sectional elevation 
through c c, show¬ 
ing the circulation 
of the air in the 
direction of the 
arrows. The air in 
the ice chamber in 
contact with the 
cold zinc and ice- 
falls to the bottom, 
as shown by the 
arrows, condensing 
in the ice chamber, which condensation is 
caught by the drip, shelf, and gutters, and 
so conducted to the trap, d, and then falls 
into a receptacle placed for it on the 
floor under the trap. The cold air, in 
passing down the trough or space between 
the false back and the outside, is kept cold 
by the ice water and condensation continu¬ 
ally running along the gutters, and enters 
the food cupboard at the bottom, passes 
through the cupboard and around all its 
contents, and rises to take the place of 
colder air in the ice chamber ; and so on 
continually, as long as the door of the re¬ 
frigerator is shut and the ice lasts, it being 
a well-known fact that cold descends and 
warmth ascends. Fig. 4, sectional plan, 
showing slatted shelving and method of 
constructing door. Fig. 5, perspective view 
of framcAvork, on which matchlining is 
nailed. Fig. 6, sectional elevation, through 
D D, of inside of back, showing direction of 
gutters. 


In order to make the refrigerator as cheap 
and simple in construction as possible, I do 
not cover the inside with zinc at all, except 
the shelf on which the ice cage, a (Figs. 2 
and 3), stands, and the little gutters and 
drips, B B (Figs. 2, 3, 4, and 6). It would 
certainly be better to cover the underside 
of the lid—in fact, the whole of the con¬ 
densing or ice chamber—with zinc ; but if 
the woodwork is well varnished and the 
gutters and drips screwed tightly to it with 
brass screws, it is hardly necessary ; but on 
no account should the food cupboard be 
lined with zinc, because of the condensation 
of the warm air on the cold metallic sur¬ 
face of zinc rendering fhe cupboard damp, 
etc., and this is what it is so necessary to 
avoid. In a great many refrigerators this 
zinc lining is simply nailed on to the battens, 
with very little, if any, space between the 



D 



Fig. 5. 


-C 






Fig. 4. 


Ice 


Ciiest or Refrigerator. Fig. 1.- 
Plan, B B. Fig. 5.—Framework. 


Elevation. 
Fig. 6. 


Fig. 2.—Plan, A A Fig. 3.—Section, C C. Fig. 4.- 
Sectlon, D D. A, Ice Basket; B, Gutters, Drips, etc. 


C, Ice or Condensing Cliamber; D, Trap to prevent Air getting into Cold Air Trough or Flue and 
so spoUing Circulation; E, Galvanised Iron Grating to prevent Plates being pushed into Cold 
Air Flue; F. Space for Water-Cooler, etc.; G, Slag Wool, Charcoal, or other non-conducting 
Packing, 


outside and the zinc, and with no non-con¬ 
ducting packing between, and, like charity, 
covers a multitude of imperfections. 

Making .make the framework as 
shown (Fig. 5), with 2 in. by 2 in. yellow ; 
this need not be planed, and, as the con¬ 
struction of all these and other various 
joints have been described so often, I will 
not stop to describe them. They, of course, 
would be better properly framed, or mortised 
and tenoned, but if they are halved they 
will serve every purpose, as the match¬ 
lining holds everything together. The in¬ 
side should next be lined with $ in. yellow 
matchlining, letting the end boards of the 
sides run by the uprights, and nailed to 
them, cutting the boards that form the 
door-sto])s to the centre of the front up¬ 
rights. The tops of the boards for the 
sides should be cut nice and square, and 
finish exactly in the centre of the top rail of 
the frame (Figs. 3 and 6). 

The bottom should be nailed to the 


bottom rails first, keeping the front to the 
centre of the front rail to form stop to door 
(Fig. 3). On the bottom, between the up¬ 
rights, battens should be nailed to receive 
the ends of sides. 

Now screw the bearers on to receive the 
solid shelf (Fig. 3), and the battens to re¬ 
ceive the false back. Fit in the solid shelf, 
allowing it 3 in. narrow, back and front, for 
circulation of air. This shelf can also be 
made of f in. yellow matchlining. Make 
the false back, with battens behind, and fit 
it into its place, allowing about 3 t} in. space 
at the bottom for galvanised iron grating. 
By keeping the bottom batten ^ in. below 
the bottom edge of the matchlined false 
back, it will form a rebate for the grating 
later on. 

The false back should now be stood on one 
side, and if it is intended to line the back 

and sides of air- 
shaft with zinc, you. 
should now do so. 
Put sloping pieces- 
of wood on the 
bottom to form 
drip to lead water 
into the trap at J> 
(Figs. 3, 4, and^ 6); 
these sloping pieces, 
should be lined 
with zinc and con¬ 
nected to trap (art 
ordinary small brass 
bell trap will do), 
and turned up 3 in. 
at the back and two 
ends (the front need' 
only be turned up 
about h in.), and_ 
the thickness of 
these drips form 
the bottom rebate 
for the iron grating. 
Next line the shelf 
with zinc, and^ se¬ 
cure a small piece 
of zinc guttering on 
the back edge of the- 
shelf, giving it a. 
slightfall from right 
to left for the shelf 
to drain into ; turn 
the zinc of the shelf 
up 3 in. all round,, 
except the back 
edge that drains 
into the gutter. The 
two sides of the ice 
chamber, if decided 
to be covered with, 
zinc closely screwed 
edire; if you decide 



Tig. 6. 



zinc, should have the 
to them along the top _ , 
not to line the chamber with zinc, closely 
screw the turned-up edges of the shelf lining 
to the sides. The drip, b (Fig. 3), should be^ 
screwed along the top edge, and then bent so 
as to deliver over the back turned-up edge* 
of the shelf, but about 3 in. above it. The* 
small guttering—which, by the way, can be 
bought at any zinc-worker’s—should now be 
screAved or soldered on to the ends and bact 
as shoAvn at Fig. 6—the short piece, mark^ 
1, arranged with a stop-end on the right- 
hand end to take the water from the gutter 
running along the edge of shelf, and deliver¬ 
ing into the stopped end of that marked ^ 
Avhich in its turn delivers into the stopped 
end of No. 3, and No. 3 into No. 4, and 
No. 4 into the trap. It might be advanta¬ 
geous, and pay in the long run, to tal^ the 
carcase in its present state—that is, when it 
is ready for the zinc—to a zinc-worker s, and 
get him to do the lining and fixing of the 
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gutters. 


^_ Very thin zinc Avill do. He could 

cut you the piece of zinc for lining the 
underside of the lid, which could be readily 
screwed on when the lid was made. 

Now procure some charcoal or slag wool, 
and tightly pack the spaces between the 
framework and proceed to nail the sides on, 
one side at a time. 

The sides wmuld look and be much better 
if a staff bead were worked up the four ex¬ 
ternal corners, and the angles tongued and 
grooved together. The sides and door could 
also be framed with panels and moulded, if 
clesired ; but this, of course, must be decided 
by the maker. What I am endeavouring to 
explain is how to make the thing easily and 
cheaply. 

The doors are simply made of the same 
material as the frame, but rebated on the 
outside to form stops, and the matchlining 
nailed on inside and out and packed with 
the non-conducting material. If the rebating 
presents any difficulty, make the edges per¬ 
fectly square, less the thickness of the inside 
matchlining all round, and nail fillets or 
beads around to form stops. 

To hang the door and lid, put them into 
position, seeing there is sufficient space all 
round, and keep them away from the body 
of the case with small wedges 
driven lightly into the joints, 
and screw on ordinary cross- 
garnets; take out the wedges, 
and the doors are hung. 

Next screw the false back 
into its place ; and, as there 
is very little chance of any 
drippings or condensation 
getting on to this, it need not 
be lined with zinc, even if 
the rest of the air-flue is. 

The galvanised iron grat¬ 
ing, or a piece of perforated 
zinc, may now be secured 
under the false back, as 
shown at e (Fig. 3). Now 
screw on the bearers for the 
slatted shelves; these shelves 
are so simple that I shall 
not attempt to describe them. 

The next thing is to nail th^ nosings 
round^ the top and bottom and put the 
fastenings on the doors (a simple knob and 
button will do for this), and screw on the 
castors, if required. The only thing that 
now remains is the ice basket, and this, I 
think, I should buy. Any wire basket will 
do that will go into the space. The whole 
of the^ inside, except that portion covered 
with zinc, should have two coats of hard oak 
varnish. The outside can be either stained 
or grained, or left in plain colour; &ut, 

whichever way you finish it, it should be 
varnished. 

Cost. 


HOW TO MAKE AKI) WOEK THE 

SPECTROSCOPE. 

BY CHARLES A. PARKER. 


Fitting Springs and Regulating Screw to 
Hood—Adaptation op Clock-spring Barrel 
FOR Collimator Hood—Preparation op 
Collimator Body Tube—Attaching Colli¬ 
mator Hood to Body Tube by Bayonet 
Catch—Preparation op Cell por Object 
Lens. 

Havihg already shown the mode of attach- 
ing the jaws to the cover of the collimator 
hood, it behoves us to turn our attention to 
the preparation of the two springs and 
milled screw by which the width of the slit 
is regulated. These springs, which are in¬ 
tended to act upon the extreme corners of 
the jaws and force them into close contact 
when shut, have already been illustrated in 
Fig. 12 (page 151), but the component parts 
are again shown at a and B in hhg. 17. For 
each of these springs file up a small block 
of brass to the size and form of A, Fig. 17, 
which measures f in. long and J in. wide by 
^ in. thick, and when ready drill a hole 
through the middle of the block and after¬ 
wards slit one end of the brass nearly through 


a If in. hole should bo cut through the 


Fig-. 


Fla IZ 






Fig, 18, 



Say, 60 ff. 2 in. by 2 in. yellow, at Id. & 
per foot.. .. ..0 

1 square of f in. yellow matchlining 0 11 
^mc guttering and lining—1 sheet.. 0 5 

2 pairs cross-garnets at Is. 

Non-conducting packing 
Wa-e basket . 

1 bell trap. 

Fastenings for doors 
Jury-grating (galvanised) 

4 strong castors .. 

Nails, screws, etc., and paint and 
'^arnish.0 6 6 


0 

0 

0 

0 

0 

0 

0 


s, d. 
6 0 
0 
0 
0 
0 
6 
4 
9 
6 
0 


2 

5 

2 

1 

0 

1 

3 


2 2 7 


This cost IS the most you ivould have to 
give for the materials in any part of the 
country ; in most places I think they could 
be got for less. Food should be kept fresh 
and wholesome, and such a chest as de¬ 
scribed would often repay itself in war- 
weather by saving a doctor’s bilL 


The Spectroscope. Fig. 17.~Spring for Jaws of Slit. Fig. 18,—Section of Colli¬ 
mator Tube. Fig. 19.—Section of Cell for Object Lens. Fig. 20.—Simple Form 
of CeU for Object Lens. 

to the central hole in order to receive a 
1 in. length of steel watch spring, b, Fig. 17. 

The spring should be made quite soft in 
a gas or spirit flame, and then bent to the 
required form whilst at a red heat, after 
which it is hammered tightly into the slit 
portion of the brass block previously made. 

Thus prepared, the two springs are attached 
to the discs in the position indicated in 
Fig. 12 by means of small screws driven into 
suitable holes drilled and tapped for their 
reception in the brass disc. As an additional 
precaution against the possibility of the 
springs shifting at any time, it will be 
found advisable to drill a hole close to the 
screw and fit a small steady pin to each 
spring. 

Before going further it will be necessary 
to turn to the collimator hood and provide 
this with a milled screw by which the width 
of the slit may be adjusted. For this pur¬ 
pose we shall require a milled screw and 
nut similar to the one shown in Fig. 13 (to 
be obtained from Messrs. Platt and Witte). 

To attach it to the collimator hood, re¬ 
move the nut from the screw, and then soft- 
solder this over a hole of suitable size drilled 
through the side of the collimator hood 
quite close against the open end of the 
latter, as will be seen by reference to the 
illustrations, after which the screw may be 
screwed into position in order to be certain 
that it acts with perfect freedom. 

In order to complete the collimator hood, 


bottom of it, into which a in. ring of drawn 
brass tubing (previously trued up in a lathe) 
is fitted, and then soft-soldered, any solder 
escaping ouitside beiwg afterwards cleaned 
off by an old file, followed up with a piece 
of emery-cloth wrapped round a strip of 
wood. 

As before stated, tlie collimator hood can 
be made from the spring barrel of a disused 
musical box or clock, which would be found 
to answer admirably for the purpose with¬ 
out any alteration. A ban-el of this descrip¬ 
tion can generally be had for a few [jence 
from a watch and clock maker in any large 
town. 

In the event of a barrel of this class being 
employed, it should not measure less than 
2\ in. in diameter by 1 f in. in thickness. 
If it is a musical-box barrel, it must be 
mounted in a lathe for all the teeth to be 
cleared off", and it will also be necessary to 
soft-solder a ^ in. ring of l l in. drawn 
brass tubing into a hole cut for its recep¬ 
tion in the bottom of the barrel, in order to 
form the collar by which it is fitted to the 
collimator tube, not forgetting the attach¬ 
ment of the regulating screw. The remain¬ 
ing operation of attaching the jaws to the 

outer cover or cap is also 
executed in precisely the 
same manner as I have 
previously described, and 
therefore calls for nothing 
more than a passing mention 
here. 

The collimator hood being 
by this time completed, may 
now be placed aside for a 
short time while the colli¬ 
mator tube is being pre¬ 
pared. This is shown in 
section in Fig. 18. For this 
we shall require a 10.Tin. 
length of moderately stout 
drawn brass tubing li- in. 
in diameter, which should 
be trued up at both ends 
in a lathe, and then provided 
with a suitable stop. To 
make this, prepare a 4 in* I'hig of tubing 
which will just fit into the tube, and then 
cut a i in. hole in a small disc of brass, and 
afterwards reduce this in size to a suitable 
diameter to allow it to be tightly fitted 
into the ring just prepared, thus forming a 
suitable stop which may be pushed into the 
collimator tube, and fixed in the centre of 
the latter by means of a small quantity of 
soft solder run round the ring. The next 
proceeding will be to make suitable pro¬ 
vision for the attachment of the collimator 
hood to one end of the tubing, and after¬ 
wards provide a cell to contain the lens 
which fits on to the other end of the tube. 
The former can be readily fitted into the 
tube by means of a bayonet joint made in 
the following manner ;—At one end of the 
lOf in. tnbe just trued up, drill a couple of 
small holes on opposite sides to each other 
and J in. distant from the outer edge 
of the metal, and then fit the collimator box 
on to the end of the tube by means of the 
projecting collar. Now insert a sharp point 
through the holes just drilled, and make a 
couple of marks on opposite sides of the 
collar while it is in the tube in order to 
indicate the position of the two holes. This 
done, remove the collimator hood, and by 
means of a small square file proceed to cut 
a couple of L-shaped slots through the sides 
of the collar, the punch marks serving to 
indicate the position of the short arm of 
the slot, which, by the way, should be of 



Fig 20. 
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width to take a pin of stout brass 
wire (aliout No. 10, !>. W. G.). 

Now insert a pin of the above wire in 
each hole of tlie tube with about ^ in, ! 
projecting iiuside, and then cut it off Hush 
Avitii the surface on the outside, and rivet ; 
securely. If necessary, the Avire may be ■ 
fixed to the tube by means of a touch of soft ! 
solder, but in the ordinary AA^ay this will , 
not be needed. It Avill obviate any annoy¬ 
ing mistake if only one bayonet slot is filed ■ 
first and then filled with its respective pin, 
as it Avill then be an easy matter to fit the 
remaining pin Avith the greatest degree of 
accuracy. 

If preferred, a screAv thread may be chased 
on the collar of the collimator hood, and a 
corresponding thread on the inside of the 
tube, but at the same time it must be said 
that the above plan of a bayonet catch is 
much more simple to make and quite as 
satisfactory in use. When it is desired to 
attach the hood to the tube, it is simply 
necessary to insert it in the body tube with 
the pin passing through the longer arm of 
the L-shaped slot, when a slight turn will 
cause the pin to pass into the shorter arm 
and thus secure it in position. 

Next in order comes the cell to contain 
the collimating lens, Avhich, by the way, 
should be a ll in. plano-convex lens of 
12 in. focus. The cell, AAdiich is shown in 
section in Figs. 19 and 20, should have a 
IJ in. clear aperture, and may be cast from 
a suitable pattern, and then turned up quite 
true in a lathe with a seat of just sufficient 
diameter to take the lens. In preparing the 
bed to receive the lens, it Avill be necessary 
to turn the upper edges of the seating as 
thin as possible, with only just -gV in. pro¬ 
jecting above the lens, so that it Avill be 
a simple matter to burnish the edge of the 
metal over the lens, and thus secure it in 
position. 

It Avill recjuire some amount of skill to 
acciu'ately prepare the seating for the lens 
in the manner above described, and as it 
is a rather difficult undertaking for an in¬ 
experienced amateur, it may be advisable 
to describe a more simple plan of making 
this cell, Avhich is shown in Fig. 20, and 
will doubtless be preferred by some of our 
readers. 

From a piece of stout sheet brass cut a 
circular disc in. diameter ; then find the 
exact centre by means of a pair of com¬ 
passes, and strike out a l^n. circle, which 
is afterwards cut in a lathe with a counter¬ 
sunk edge. Now procure a bit of tubing 
which Avill tightly fit into the end of the 
collimator tube, and having cut off a ^ in. 
ring of this, true up l:)oth ends in a lathe, 
and then soft-solder the ring on to the disc 
just prepared, being particular to see that 
it is correctly centred. 

In order to ensure this, it Avill be found 
advisable to mark a circle on the disc just 
a trifle larger than the diameter of the 
collimator tube before cutting the central 
opening. It is almost needless to say the 
countersunk side of the disc should be on 
tlie outside. If any difficulty should ^ be 
experienced in obtaining a })iece of tubing 
A\duch Avill tightly fit into the collimator 
tube, it Avill be necessary to obtain the 
next size larger, and then slightly reduce 
the diameter of the tube by turning it in a 
lathe or by the judicious use of a file. When 
the cell is ready, the lens may be dropped 
in it plane side downwards, being retained 
in ])osition by means of a ring of brass wire 
Avhich is sprung into the cell and pushed 
firmly against the lens. Assuming that 
the cell has been properly fitted to the colli¬ 


mator tube it will remain in position quite 
secure Avithout requiring the additional aid 
of a bayonet joint.* The observing tele¬ 
scope will receive description and illustra¬ 
tions in the next article. 


BmT IRON WORK, AND HOW TO DO IT. 


BY J. H. 


Candlesticks. 

Beacket Candlestick—Back op Ditto—Candle- 
Holder — Table Candlestick — Details— 
Candle - Holder — Table Candlesticks — 
Bedroom Candlestick. 

Candlesticks are not used so much now¬ 
adays as formerly; but they are retained 
for bedroom service; and as they can be 
made very prettily in bent iron, I propose 
to illustrate a few forms. 

Bracket Candlestick. —Fig. 22 illustrates 
a bracket candlestick, suitable for screwing- 
up against the bed's head for reading by. 
The main framework, A and b, is made of 
iron rod, ^ in. square in section ; the re¬ 
mainder is of thin strips, ^ in. wide. After 
having drawn out the entire bracket to the 
size selected as being most suitable and con¬ 
venient, measure round the curves of A with 
a bit of string or wire, in order to get the 
length of rod required. Cut it off and heat 
one of the portions marked a a' to a white 
heat. Hold the bar at b or V with tongs or 
pincers, and with another pair of tongs turn' 
the bar round and round, and so form the 
twist, a. Repeat this operation at the other 
section, a\ Heat the parts c, c, for about 
1 in. or in. of length, one at a time, and 
upset them by striking the end of the bar 
upon a lump of iron, which will, of course, 
thicken or dump the metal up at the heated 
section. Flatten out the metal with the 
hammer in the width-way of the bar, thus 
giving it the appearance of Fig. 23, a. Now 
heat it again, and punch a hole in the centre 
(Fig. 23, b). The bar Avill next be bent to 
the scroll forms shown—c', c\ in Fig. 22. It 
will be raised to a moderate red-rheat and 
hammered gently around the beak of the 
anvil, or round any suitably curved surface 
of metal, or even bent with tongs. The bar 
Avill be tried from time to time upon the 
full-sized drawing, and its curves set and 
corrected with the hammer, until all flats 
and angularities are removed, and good 
flowing scrolls obtained. 

Ba^ of Candlestick. —The cross, b, is made 
thus :— Tavo strips are taken, each, say, 1 in. 
longer than the total distance, rf, over the 
bosses, e, e. The ends of each are heated in 
succession to a white heat, and upset by 
hammering or by dumping down upon the 
face of a block of iron. They are then spread 
out sideways with the hammer, and thinned 
down until they are rudely of the form of 
the bosses, e, e, e, e. But the neat outlines 
of the latter will have to be imparted Avith 
the file. The screw-holes in the centres of e 
will be drilled and countersunk. The bars, 
B, will be welded at the centre, where they 
cross each other. They should be upset 
slightly, and then raised to the Avelding heat, 
and struck smartly Avhile laid across each 
other at right angles, until their faces are 
flush on both sides. The metal spread out 
about the centre will be filed off neatly to 
form a little boss, in the centre of Avliich 
a rivet-hole, f will be punched or drilled. 
Through this the rivet, f/, Avhich unites the 
scroll, a, to the back, b, will^ be put. To 
prevent risk of the scroll turning round on 
the rivet, the latter must be made very fast, 
or the hole and the shank of the rivet 


be filed square, or a little solder run round 
it. 

The bent iron Avork on the back, B, isr 
made in four similar portions. The sepa¬ 
rate parts Avhich compose one of the qua- 
trefoils are shoAvn distinctly separated in 
Fig. 24. There is, first, the central finial, 
A, bent round upon itself, and turned back¬ 
wards at the ends, to be soldered or clamped 
to B. To h the flanking scrolls, % % and k, k, 
are pinched Avith' clips ; h and k are also 
secured to b adjacent Avith solder or with 
clips ; Z, Z, are fastened to k, k, with clips, and 
they may also be further secured to B with 
solder or with clips. 

On the scroll, A, midway between the 
twisted portions, a and a\ the ornament, m, 
is fastened. There may be four, six, or 
eight of these small scrolls arranged equi- 
distantly around the bar, a. They relieve 
the otherwise naked appearance of the 
bar. 

Candle-Holder. — Lastly, the actual candle- 
holder is made and fitted into the hole made 
at c. Fig. 25 shows this fitting enlarged in 
section and in plan. A pillaret, turned 
in brass, is fitted by riveting below to A ate, 
and above to the dish, oy'also by riveting. 
This dish is made of thin sheet-iron, cut into 
a conventional floral dentition at the edges 
and beaten up into a dished or concave form. 
Upon this the actual holder, p, of tin or 
brass tubing, is secured by means of soft 
solder. _ ^ ' 

* Table Candlestick, — Fig. 26 shows a 
candlestick suitable for standing^ upon a 
reading-table. There is a centre-pillar, a, of 
rod i in. square, and four sets of scroll-work 
standing at right angles Avitli each other. 
Three sets also Avill serve as well, and give 
less labour. The height of the candlestick 
may be from 10 in. to 14 in. It should be 
drawn out to any full size decided on, and 
the figure can be measured by scale for the 
purpose. The details of the Avork are as 
follows :— 

Details .—Beginning at the base, two 
double scrolls, 6, c, either of thin iron, | in. 
or ^in. wide, or of that of stouter section, 
sayiVin. thick—preferably the latter—are 
turned, and crossed at right angles. A hole 
Jin. or fein. diameter is punched in the 
centre of each, and the bottom end of the 
pillar, a, is shouldered into it and riveted 
over (as at Fig. 27, a). All the rest of the 
work is of thin iron. There are three main 
scrolls, d, e, /, in each series. There are also 
the minor scrolls, g, h, y, 7c, and also the ten¬ 
dril, Z. These parts separated are seen dis¬ 
tinctly in Fig. 27, b ; and the positions of 
the clips are indicated by single crosses. 
The locations where the curves are mutually 
clamped to the central rod and base are 
indicated by double crosses. The tendrils, 
Z, are fastened only at m, being clamped 
betAveen d and e. Beyond that, they simply 

lie around the curves of d. 

Candle-Holder.—The dish, ?^, is cut from 
thin sheet-iron, and is fastened to a by 
riveting a through a hole in the centre of n. 
The candle-socket, o, made of tin or brass 

tube, is soldered upon n. 

, Table Candlestick.—Yxg. 28 illustrates a 

I candlestick of an alternative design, but of 
the same general type as the last. As 
before, there is a central bar, a, riveted at 
bottom to the scrolled feet, c, and at the top 
to the dish, ?^, Avhich holds the candle- 
socket, 0 . The feet, c, should be of stout 
section, the remainder of thin strips. The 
scrolls, d, c, f g, are clipped at their points 
of contact Avitli each other, and also to the 
central pillar, a; and 6, are minor scrolls. 

Table Candlestick.—Y\g. 29 shows another 
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alternative design, constructed similarly to 
the previous ones, but with different dis¬ 
positions of the scroll-work. The various 
scrolls in a single series are shown separated 


the shape shovra at b ; a is the sheet, shown 
again at c, and seen also in Fig. 29, a, to be 
bent upwards on the four sides, and curled 
back again slightly at the top. This is 


handle, 5. In this there is no central pil¬ 
lar : three legs, a, provide the necessary 
support. The legs should be made of iron 
strips, yV in. thick; the remainine; curves of 





niton Briket Candlestick. Fig. 23.—Formation of Bosses. Fig. 24.—Detail of Scroll-work with Parts shown separated. Fig. 25.— 

Fi J 9 Q ^ 26.—Table Candlestick. Fig. 27.—A, Fastening of Base to Pillar ; B, DetaH of Scrolls. Fig. 28 .— Table Candlestick. 

Parts separated 30.—DetaUs of Scroll-work with Parts separated. Fig. 31.—Bedroom Candlestick. Fig. 32.—Detail showing 


ui Fig. 30, A, and the remarks already offered 
in reference to fastenings will also apply to 
this example, so that I need not repeat 
them. L ho socket of the candlestick is 
loimed diherently from those in the previous 
examples. It is shown in detail in Fig. 30 
B, c. It is cut from a bit of sheet-metal to 


soldered on to the rosette, b, also formed 
of sheet-metal, and riveted to the central 
pillar of the candlestick. The head of the 
rivet is shown at c in Fig. 30. 

Bedroom Candlestick. —One more example 
(Fig. 31), and I have’done. It is that of 
a bedroom candlestick, provided Avith a 


the thin strips. The disposition of the 
scroll-Avork is quite clear from the figures. 
There is only one handle, h. The legs are 
prevented from spreading, and kept steady 
by means of a top ring, and two rings of 
double curves. The lower series, c, is shown 
in plan beloAv. These curves are united to 
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each other Avith clips, and to the legs with 
crossing wire. Fig. 32 shows the detail of 
one leg—the one which carries the handle, h. 


HOW TO COPY GLASS POSITIYES, 

BY AX OLD HAND. 


WiiEN tlie amateur has occasion to copy a 
glass positive he would probably like to 
know the best manner of doing it, and as 
the method diflers in many particulars from 
that adopted in copying an engraving or 
picture of any other description, we pur¬ 
pose to point out Avhere the differences lie, 
and the precautions to be adopted to secure 
a successful result. 

Let us suppose the positive is in our 
hands, and tve desire to make a copy the 
same size. Prior to setting to work, we 
must examine it carefully before deciding 
on our method of procedure, which will 
liaA^e to be varied according to circum¬ 
stances. We first notice the 
state of x)reservation of the 
jtositive picture, and remedy 
defects as Avell as we can. 

The principal defects will 
i>robablv consist of dirt and 

L %/ 

scratches, or it may be the 

portrait is broken in pieces ; 

or, on the contrary, it may be 

a perfect example of positive 

Avork. Good glass positives 

are usually sent out unvar- ^ 

nislied, backed Avith black |f 

velvet, a gilt mat and a piece > I 

of glass laid on them, and the ^ 

whole bound together with a ^_ 

metal binclinir. technicallv 


although almost invisible, by reason of their 
extreme tenuity. Reflected light, on the 
contrary, shows up every detail even in the 
darkest parts, and in the early days of 
photography beautifully made out detail 
was taken advantage of to convert a 
positive into a ne^tive in order to multiply 
proofs. In ordinary collodion negative 
work, the image before drying frequently 
shows as a good positive on the back, 
although, after being dried, it loses its 

P ositive appearance, not again to be restored 
y remoistening, and becomes invisible, or 
nearly so, by reflected light. It is neces¬ 
sary to caution those who have only had ex- 

E erience A\uth the tough leathery gelatine 
1ms that all collodion surfaces are most 
easily injured, and no greater friction than 
that of a soft brush, delicately applied, is 
permissible; unless, as before said, they 
have been varnished. 

In the majority of cases very light plain 
backgrounds have been used, and it is 
almost impossible to touch out defects on 
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icetal binding, technically 
t.'alled a preserver.” They 
are also frequently met with, 
especially in second - class 
v:ork, varnished on the film 
>ide with white spirit varnish, 
and on the reverse with 
.Bates’ or some other black 
varnish, in lieu of black velvet. 
The metal mat Avill often be 
found to have damaged the 
lilm Avhere its edires have 
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come into contact AAUth it; in 

such cases it is rtenerally best orheav 

to limit the amount of subject 
of the copy to the space exposed by the 
opening of the mat. 

In the case of a good unvarnished picture, 
our first care is to remove it from its case, 
mat, and preserver, carefully removing any 
dust and dirt Avith a soft camers-hair brush. 
Little else can be done or be found neces¬ 
sary to do to it previous to copying. If it 
happens that the varnish on the face is dirty, 
a moist rag may be used to remove the dirt; 
if black varnish has been applied to the 
Lack, and has become scratched, the best 
])lan is to scrape it all off with a knife and 
re-black it, as patching up is apt to shoAv on 
the face; but if applied on the film side, Ave 
must lot it remain as it is, for any attempt 
to remove the black Avould inevitably spoil 
the picture. Turpentine or benzole would 
dissolve the as])haltum, but at the risk of 
staining lights of the image—probably sorae- 
Avhat yelloAv, from the varnish that has 
already been applied. When Ave examine 
a glass positive by tirmsmitted light, as Ave 
do negatives, it has the appearance of a 
very under-exposed negative, little more 
than the higli lights being visible. It is, in 
fact, an exceedingly thin negative, but Avith 
this difference: in an under-exposed one the 
details in the shadows are not absent, 


How to Copy Glass Positives. A, Bath Cork; B, Glass Positives kept in 
place By Four Pins ; G, Camera Avlth Shutter of Dark Slide drawn out; 
D, Stand ; E, Black Cloth hung in Front to prevent Reflected Light; F, 
Table on which the Bath Cork is placed, supported with a strut at hack, 
or heavy books may be utilised for this purpose. 


them in the ordinary way that Avill not shoAv 
objectionably in the copy. An excellent 
plan is to paint all over the defective back¬ 
ground with a suitable tint of grey opaque 
AA^ater-colour. An excellent one is composed 
of Chinese or zinc Avhite and lamp-black, a 
little hatching with a deeper colour grey 
near the lower part of the figure being often 
an advantage. 

Covering the background Avith opaque 
colour is very useful if the positive has been 
broken in pieces, as it perfectly hides the 
junction of the fractures, even if the film is 
broken away; of course, the damaged picture 
must have been previously cemented to an¬ 
other x)iece of glass—with Canada balsam by 
preference—and allowed to harden; the edges 
of the broken parts having been accurately 
adjusted to each other. When positives are 
mounted face outAvards to the case, the 
portrait will be reversed; in the same man¬ 
ner, a face L seen in a mirror aa^McIi, although 
conveying a better impression to the in¬ 
dividual represented, does not do so to 
others. Some concession must be niade^ to 
this method of mounting by reproducing 
the copy in the same position, looking to the 
right or left, as the case may be. This is 
important if the original of the portrait is 


dead, as the friends are so used to the 
appearance of the reversed picture that 
they would probably disapprove of any 
alteration. Therefore, when a picture is re^ 
moved from its case it must be remembered 
in which position it was mounted in order 
to restore its original appearance. 

Having done all we can to remedy defects, 
we proceed to make our copy by fixing the 
positive to an upright board—of a dark 
colour by preference—by means of four pins, 
one at each corner (a slab of Bath cork is 
one of the most useful appliances in exist¬ 
ence to use in place of board for this and 
similar purposes), in a convenient position 
for copying. Glass being prone to cause 
ugly reflections, care must be taken that no 
light falls on it—that is, reflected into the 
lens—than that required to form the image. 
If the film side has to be copied, there is 
less chance of defects from this cause than 
with the bright surface of the glass ; at any 
rate, front light is best wholly excluded by 
hanging up dark cloths in such a position 
that front light is cut off, and the illumina¬ 
tion of the picture limited to light from the 
sides and top. The camera is now to be ad¬ 
justed so that the positive is exactly central 
with the lens ; any deviation from this will 
cause more or less distortion. As soon as 
the image shows squarely and of the right 
dimensions on the focussing screen, it Avill 
be correct in this respect, and all that re¬ 
mains is the focussing, Avhich 
can be best effected by the 
jj gl aid of a magnifier, so that the 
3 image is seen absolutely sharp, 

III a small stop being always 
I il used for the exposure, even 
|| j ; if the focussing is done with 
a larger opening for the sake 

_ W of more easily seeing the 

image. All being ready, a 
plate is inserted and the ex¬ 
posure made. With regard 
to the length of exposure, it is 
impossible to say anything 
definite, as it depends on the 
amount and colour of the 
light at the time, and the lens 
ves kept in used. SIoav or, at any rate, 
drawn out; j-^ot very rapid plates are best 
3dLiglit; F, purpose; those con- 

* taming iodide, knoAvn by the 
yellowness of the film when 
examined by daylight, are to be preferred. 
Some operators prefer Avet collodion x>iates 
for this work, but I believe their advantage 
is simply owing to the iodide and the com¬ 
parative slowness with Avhich they Avork 
Avhen compared Avitli the very rapid gelatine 
jilates so often used, and that I have 
always found unsuitable for this kind of 
photography. “Ilford ordinary” plates give 
very good results, as also do Wratten’s, 
London. Noav comes the develo}.mient. 
By preference, I use the pyro-ammonia, ac¬ 
cording to the formula issued by the Ilford 
Company, as subjoined :— 

Pyrogallic acid, 2 grains ; bromide of am¬ 
monium, 2}y grains; liquor ammonia, *880^, 
4^ minims; Avater, 1 ounce. 

As a matter of convenience, it is best to 
keep 10 per cent, solutions made up, and 
use a proiiortionate quantity of each. The 
ammonia should be added gradually, as 
sometimes less than the normal quantity 
Avill be found sufficient, too large a pro¬ 
portion producing a flat image. The most 
usual defect in the copy of a jAositive is 
flatness, AAdiich may be the fault of the posi¬ 
tive itself, or may be caused by improper 
development. The shadows in a copy 
should be clear and the lights not too dense, 
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hut rather more so than in a portrait nega¬ 
tive. A very little re-touching will be neces¬ 
sary, but a slight strengthening of the high 
lights may be an improvement. The print¬ 
ing of the negative differs in no way from 
that ordinarily adopted. To enlarge the 
positive, the process is precisely the same 
as far as precautions go ; the difference 
is the distance between the lens and the 
picture and the lens and the plate, the first 
being less and the latter more than in re¬ 
producing the same size. The negative also 
should be a trifle thinner in the enlarge¬ 
ment than in the same size copy, but in 
reductions the density of the negative is 
maintained. The diagram shows the ar¬ 
rangement for copying. 


CARTON-PIERRE OR STONE PAPER. 

BY GEOKGE PARLAND. 


Carton-pierre or paper stone is used for a 
great variety of decorative purpose—gallery 
fronts, sunlights, etc.—where strength and 
toughness are required. Thousands of hob¬ 
byists will be glad to learn how it is made. 

Fill an ordinary washing boiler or copper 
half full of clean water, and into it put as 
much paper cuttings or scraps of old news¬ 
paper torn up as can be pressed under the 
water ; then set the water boiling, and add 
two pounds of the best joiners’ glue ; keep 
it now well stirred up, and the paper will 
become a pulp and the glue dissolve. 

Have ready two pounds of the best flour 
made into a paste with a quart of water ; 
also, in a separate vessel, pour a quart of 
water, and sprinkle into it a handful of fine 
plaster-of-Paris. Let it, stand ten minutes 
before mixing it. 

When the paper in the copper has become 
a fine pulp (which can be seen by lifting 
some out on the end of a stick) add the 
flour |)aste, keeping the whole well stirred. 
Fifteen minutes after add the plaster, 
and a few minutes later rake out the fire 
from under the copper. Have ready three 
pailfuls of fine ground whiting’; pour in 
one X)ail of whiting, and stir up well, 
adding more whiting till the stick used 
to stir it will stand of itself in the mixture. 
Let it cool, and it is ready for use. 

Some firms add powdered alum in the 
boiling process, others add one pint of 
boiled linseed oil; but if made according to 
the above directions an excellent carton- 


pierre will be secured, and one that will 
give very fine impressions from the moulds. 

If the mould from which a cast is wanted 
be a plaster piece, the pieces of the mould 
must be well dried, and have two or three 
coats of shellac varnish till the varnish 
shines out on the surface when dry. The 
mould must be oiled with sweet oil, and it 
is ready for the carton. 

If it be a gelatine mould, oil the same 
with sweet oil, and slit with a sharp knife 
those portions that are deeply undercut. If 
the mould be in the form of a pinnacle or 
circular lajndant undercut, slit one side 
only irom toj) to bottom, and the casts will 
easily he got out. 


In using the carton, sprinkle some fine 
ilaster-ol-l^aris on a bench, and, taking a 
limp of the newly-made carton, mix it well 
wiili dry plaster, adding more plaster as 
bakers would add flour to their dough, 
! laving worked it up well in this way until 
it will not stick to the fingers, with clean 
hands lolJ pieces very smooth in the palms 
or oil a smootli level board, and press each 
roll into the cavities and hollows of the 



mould, often wetting the edges of the carton 
in the mould before adding a fresh piece to 
it. The casts must not be more than from 
■^in. to ^in. in thickness, except at the out¬ 
side edges of the mould. 

Large casts with perforations and casts 
with delicate points are strengthened with 
wire embedded in the carton. The places 
where the screw-holes are to be are pro¬ 
tected by having wire twisted once or twice 
round a sprig-bit—just sufficient to allow 
the screw to pass through, but not the 
head. 

If the mould has a flat top, fill the mould 
level with sawdust, well pressed down ; 
place a board on the top, turn over the 
mould board as well, and remove the mould. 

Should the top of the mould be concave 
or convex, a plaster case must be made, 
by first putting a thick layer of sawdust 
over the cast and covering it with pa})er, 
then a coating of plaster-of-Paris, making 
it strong enough to support the cast when 
the mould is removed. 

The casts must stand about twenty-four 
hours, and then be baked in not more than 
100 degrees of heat. They are then trimmed, 
sand-papered, and any crack or disfigure¬ 
ment made good with a little putty made 
of whiting and glue size. The whole is then 
finished by painting with two coats of clear 
whiting and size. In fixing them up they 
are screwed to the joists or woodwork, 
and puttied up. 

Detached portions of carton can be quickly 
and firmly cemented together by notching 
the parts to be joined and coating them 
with hot glue. Put a layer of gilders’ 
compo between, and squeeze the parts firmly 
together. Remove the superfluous compo, 
and brush it clean with hot water. 


WORKERS^ QUESTIONS; TRADES 
UNIONISM AND WAGES. 

BY ECONOMICUS. 

It is a vexed question whether trades unionism is 
or is not efficacious in raising workmen’s wages. 
The more sober-minded amongst us consider that it 
is not, and that the sole extent to which it operates 
upon wages is to stave off for a while an inevitable 
fall of wages, and to secure more quickly a rise 
when wages are rising otherwise. Those that hold 
this view reason thus : When wages are falling an 
emi^loyer of union men hesitates to reduce his men’s 
wages. There is the danger of a strike, as the 
reduction will affect all his men simultaneously, 
and so he puts off the unpleasant duty as long as 
he can, in the hope that perhaps the rate of wages 
may rally, and, at any rate, until the decline has 
become a well-established fact by others having put 
it into force. It is different when he can treat with 
his men as so many units when they are still in the 
non-union stage. He can give notice to one to-day, 
to another to-morrow, and so on, of his intentions 
as regards them alone. If these individual work¬ 
men do not like it, and prefer to lay down their 
tools, he is little, if any, incommoded. 

It is thus very clear that unionism tends to keep 
up wages in a falling market. The converse of this 
is equally clear—viz., that unionists will secure the 
rise in wages sooner in a rising market. A work¬ 
man may know that wages in his particular industry 
are rising, and he may make representations to this 
effect to his employer. The employer, however, 
dealing with only one man, can easily, if he be so 
minded, put him off. It is different again, however, 
when the representations come from a whole body 
of workmen. The employer is likely to hesitate 
again ere he puts them off. Thus, besides staving 
off the fall in wages in a falling market, unionism 
also secures a speedier rise in a rising market. 

Does it do any more? Does it actually raise 
wages ? There are those that hold that it docs. 
There are no clear and satisfactory explanations 
given as to the way in which it does this. Those 
that believe in this view have, to all appearance, a 
good case to cite as an example. That case is the 


]^r, the members of which are formed into a very 
close union, and one of the most rigid rules of the 
union is that no barrister shall accept a smaller fee 
than one guinea. But for this rule, barristers 
will tell you that their fees would fall almost to 
nothing. There are so many members of this 
profession without briefs, who never have had a 
brief, and who never will have a brief^- that they 
would accept employment on almost any terms. 
If the barrier prohibiting them from pleading for 
any fee they can get were withdrawn, there can be 
no doubt that the average fee for professional re¬ 
presentation in a court of law would be nearer 5s. 
or 2s. 6d. than 21s. Here, then, we are told, is a 
clear case of unionism keeping up wages in the face 
of competition; and if unionism acts this way in 
one sphere of employment, why not in others ? 

In the first place, we question whether this rule 
of the barristers’ union keeps fees up to the extent 
it is credited. No barrister was ever known to 
accept a smaller fee than 21s. But then, “there 
are more things,” etc. A young Scotsman, now a 
thriving barrister and member of Parliament, after 
graduating at one of bis native universities, came 
up to London, and was, in due course, called to the 
Bar at the Middle Temifie. He used at first to 
attend the Old Bailey in his gown, so as to 
familiarise himself with court procedure. On one 
of these visits a stranger slipped half-a-guinea into 
his hand, and asked him to appear in some case. 
He coulj not accept the half-guinea, he said—a 
statement that astonished the stranger, who ex¬ 
plained, “I know you took half-a-guinea from X, 
for he told me so ! ” It then transpired that the 
stranger had mistaken the young Scot for some 
other barrister, well enough known to-day, and 
whose services would be hard to get at a guinea 
now. 

This story, which we have direct from the lips of 
one of the parties, shows that though barristers are 
not knoion to j)lead for less than a guinea, they never¬ 
theless do so. Thus this very close union and this 
very rigid rule are not able to withstand the pressure 
of competition. It would, however, be obliterated 
altogether, but for one fact: that fact is that the 
unemployed barristers get food and other neces¬ 
saries without briefs. In many cases they have 
private means, and can afford to wait until the 
guinea comes, and in other cases they flow over 
into other callings. They become journalists, 
coaches, something in the City, or whatever else 
they are able to become. If it were essential for 
the unemployed amongst barristers to get briefs ere 
they could get food, then the rule prescribing the 
minimum fee at a guinea would be as operative as 
Canute’s command to the waves to retire. More¬ 
over, they would not take low fees on the quiet, as 
illustrated by the foregoing story ; on the contrary, 
each would underbid the other, and the one that 
offered the best bargain would get the most patron¬ 
age. 

It comes clearly to this, then—that though union¬ 
ism delays a fall of wages, forces them up to their 
highest possible point, and accelerates a rise, tl>ere 
is yet some other force that determines them—a 
force that both employers and employed are subject 
to. This should be api)arent to everyone; for if 
unions could flx wages, why do they not make 
demands for something substantial when they are 
about it? Why do they not i)ass resolutions that 
the lowest union rate of wages shall be £300 a year ? 
No one would object to this or any larger sum being 
the lowest income in the country. Everyone, on 
the contrary, would rejoice that the reward of toil 
was sufficient to enable the toilers to live in comfort, 
and to make provision for their declining years. 

As to the cause that really does fix wages, that 
has been often enough pointed out, though it seems 
to have little hold on the minds of those that write 
about strikes and offer advice to workmen. It must 
be easy enough for anyone to understand that if 
half a dozen men are after the same job, that a 
similar job will be done at a much lower wage than 
if half a dozen masters were each after one man to 
do it. When an employer has a great many men 
to pick and choose from, he naturally takes the 
one that he can get the most out of—that is, the 
one that will do the most work for the least 
wages. When, on the other hand, a workman has 
several masters after him, he naturally accepts the 
one that will give him the most wages. If, then, 
the demand for employment bo keen—that is, if 
there are a great many men eagerly seeking work— 
wages will fall, in spite of union rules; and if the 
demand for workmen be keen, if em])lo 3 ’'crs are 
competing with one another to get men to work for 
them, then wages will rise. This is l-ow wages are 
determined ; we say nothing upon the point as to 
whether this is the best way to have tht^m deter¬ 
mined. 


/ 
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Patents Revenijes. —It seems impossible 
that any enlightened community would 
descend to the extent to put money into the 
national pocket at the cost of the brains of 
its best life. Yet this is what England does 
through one of its most profitable depart¬ 
ments—that dealing with Patents, Designs, 
and Trade Marks. Why struggling genius 
should be hampered in this wa^^ we fail to 
see. It would be far more creditable to the 
State if, instead of boasting a surplus of 
£ 122,000 on its Patent revenues of £203,000, 
it were to cut down tens of thousands of its 
useless and ornamental expenditure and 
hold out premiums to the genius of its sons, 
giving them free and easier processes to test 
their inventions, and clearing the road of 
impedimenta in the shape of interested 
officials when an invention—should it be a 
Government matter—is perfected and ripe 
for adoption. Where would the greatness 
of England be but for its industrial in¬ 
ventions ] And we tax this knowledge ! 

Arts and Crafts Education. —The 
recent Annual Exhibition of the Home Arts 
and Industries Association has fully justified 
the Society's Pveport for 1592, which shows 
that the useful work of the association is 
still carried on with the old enthusiasm. 
In many places the County Councils have 
used the funds at their disposal for techni¬ 
cal education in helping on the work ()f 
the association, and the wisdom of this 
step is amjriy proved when the results 
are compared between aiding classes al¬ 
ready started and in the hands of experi¬ 
enced teachers, and giving the money to 
start fresh teaching under the sui'ierintend- 
ence of inexperienced persons. Y ood-carv- 
ing, metal-working, embroidery, hand-spun 
wool and linen, hand-woven fabrics, bent 
iron work, embossed leather, carpentry, 
baskets, and specimens from more branches 
of industrial art, -were shown, and everyone 
ihterested in such Avork, either from the 


artistic or philanthropic point of view, must 
rejoice^ at the work shown, which, with the 
exception of a very few pieces, was tte 
labour of people—chiefly lads and girls—of 
the working class. 

Technical Education.— Amongst the 
many projects in vogue at the present day 
for increasing practical knowledge and 
rendering the rising generation of more 
utility to themselves, and also to the State, 
that of technical education is by no means 
of the least value, but unless it be confined 
to its legitimate use and position, is more 
likely to raise up a generation, of “ smat- 
terers,’' “ amateurs,” and “ dabblers ” than 
produce properly skilled and capable 
mechanics. As a preparatory system for 
enabling youths of twelve to fourteen to 
become acquainted with the principles of 
a given industry, and acquire a certain 
amount of preliminary knowledge of the 
tools, apparatus, and processes employed in 
the industry he is destined or desires to 
follow, there can be no doubt of its benefits 
and utility; but the great and serious 
danger is, lest what is really the initial step 
for aiding a youth to practically become 
acquainted with the preliminaries of a given 
industry before he enters into the business 
of acquiring the proper practical knowledge 
of it, be taken as equivalent to a thorough 
practical training in that business. We 
allude here especially to "what are called 
“ schools of engineering,” in most of which 
the pupils are “amused” with making 
models—say from 10 to 5 daily—and learn¬ 
ing in a “gentlemanly” way—as they think 
—to become practical engineers. A more 
erroneous and injurious notion can hardly 
be conceived, and it is quite time that 
people should be put on their guard respect¬ 
ing it, so as to prevent disappointment and 
discredit being thrown upon what does not 
deserve it. There is no royal road by 
means of which a boy may be made into a 
skilled and capable mechanic or engineer. 
The ability, experience, and skill required 
for this purpose can only be obtained by 
apprenticeship in a works or factory where 
reality is dealt with, such as repairs, breaks- 
down, conversions, etc., as well as new^ work 
—conditions that never come in the way of 
technical schools. For a boy to become 
an engineer or mechanic, and be qualified as 
a master man, requires a five to seven years' 
apprenticeship in actual works—the more 
varied their work the better—in order that 
he may become practically acquainted with 
the varied conditions of the business, and 
gain that experience which is not, and cannot 
be, furnished by technical schools. Such 
institutions, though admirable for prepa¬ 
ratory purposes^ cannot by any means be 
treated as substitutes for a regular appren¬ 
ticeship to any business. Parents will do 
well to keep these facts in mind, and not 
waste time or monev in imagining that 
sending a youth to sucli places qualifies him 
to come out in the world as a skilled 
mechanic, with the needed knowledge and 
experience required to enable him to take, 
or even hold, his position in the battle of 
life, with any chance of success. Such a 
course is most prejudicial to the interests of 
the youth who may be so treated, and is quite 
enough to damp his energies and asjura- 
tions, and probably have an unfavourable 
infiuence on his future life. ^ A proper con¬ 
sideration and understanding of what we 
have said may, it is to be lioped, lead 
larents and guardians to look before they 
eap in this matter of finding employment 
;or bovs. 
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GEEEJfHOrSE BLINDS. 


BY P. B. H. 


Reabees of Work belong to all classes, and 
I have no doubt a quantity of them employ 
their spare time in gardening and the cul¬ 
tivation of flowers. The following simple 
arrangement of greenhouse blinds will prove 
useful to such. The blinds were inclined as 
shown on the drawings. 

Fig. 1 is a sectional elevation of the green¬ 
house, showing a 
blind for one bay ; 

Fig. 2 is an end 
view of blind fixed 
in a bay. These 
two figures are 
drawn to the scale 
of i in. to a foot, 
thus making the 
blinds about 3^ 
yds. long by 54 in. 
wide. idgs. 3 and 
4 are views of one 
end of roller, show¬ 
ing the pulley and 
cord by which the 
blinds are wound 
up. A is a light 
Avooden roller 
about in. dia¬ 
meter, and slightly 
longer than the 
width of the blind, 

B, which is first 
nailed accurately 
across its 
The best way of 
accomplishing this 
satisfactorily is by 
following one of 
the cross threads 
during the opera¬ 
tion of nailing. If 
you do this the 
blind Avill roll up 
straight. c is a 
metal pulley round 
which the cord, c, 
is wound when the 
blind is drawn 
down by the cord, 
d. The two ends of 
the blind roller are 
carried by the two 
fixings {a and b) 
screwed to the 
underside of the 
beam, the former 
having a slotted 
arrangement cast 
to it, through which 
the winding cord. 


of the above length it will be needful to have 
four cross-pieces, h, spaced equi-distant 
between d and roller a. These cross-pieces 
should be of light wood, A in. thick by f in. 
wide, and slightly longer than the width of 
the blind ; they should be tied in four places 
to the underside of the blind; this latter, 
while tying the string, should be slightly 
stretched. These laths, h, form a good 
support for the blind, and keep it well 
stretched. In order that the blind may run 
straight during the winding and unwinding, 


means of hooks, as shown plainly in Fig. 2. 
Suppose the blind be drawn to its extreme 
height (Figs. 3 and 4), the cord, c, as already 
mentioned, must still encircle the pulley, c, 
about three times. To lower the blind, the 
cord, d, must be drawn down when the 
blind unwinds, at the same tim6 Avinding 
the cord, c, on pulley, c, ready for the re¬ 
winding, Avhich is accomplished by pulling 
the cord, c. The blind can ].)e held in any 
position by fastening c below, and then 
drawing d tight, and fastening it also. 


T.:i: 

.‘.‘G.Vi-'rf-.V 

it ^7 s: 1 


V 

length. 


c, passes to pre¬ 
vent it running off 
the pulley, c, when 
being wound on. 



YAEiS ISH. 




Select the 
lumps 
gum, 


them 
pieces 
bag 


palest 

copal 

crush 

small 


111 a 


rig. 3. 


Greenhouse Blinds. Fig. 1.—Sectional Elevation of Greenhouse, 

in a Bay. Fig. 3.—End Elevation of Blind RoUer. Fig. 4.- 


Fig. 2.—End VieAV of Blind fixed 
Showing Roller and Blind. 


of 
and 
into 
; tie 

of fine muslin, 
and suspend in a 
bottle of sulphuric 
ether, Avhen the 
copal gum Avill 
gradually ooze out 
into the ether. 
When the gum has 
been digested, let 
the bag drain off 
and be tliroAvn into 
another bottle of 
the ether, Avhich 
Avill remove all the 
available gum. It 
is a good plan to 
have plenty of the 
gum, so that the 
liquid Avili form a 
varnish sufficiently 
thick. Then add 
oil of caraway, or 
auv slow - drying 

t/ %j c» 

essential oil, as oil 
of anise, popp 5 % or 
sweet almonds, 
Avhich are as 
colourless as pos¬ 
sible in such small 
quantities ; this 
Avill make the 
varnish dry more 
slowly, and render 
it more elastic. If 
it dries too thickly, 
add oil of rose¬ 
mary, or some 
colourless essential 
oil, that it may 
dry as fast as 
may be required. 
Should it dry too 
sloAvly, add more 
ether and mix 
thoroughly. 


^ . At the extreme end of 

tJio blind a piece of wood, d, ^ in. by If in., 

IS riEiiled, the material being slightly 
stretched during the nailing; this should 
also be done on the roller. 

Now, a blind of such coarse material as 
gi eenliouse netting, and 3| yds. long by 


o 1,^ J.U11CU uu, airebcu 

rour tlnn wires, c, held at top end by small 
inotal 11 xings,y, attached to cross beam,and at 
tlio h)wer end by eyes, g, screwed into wood- 
Avork. i liese Avires should be tightly drawn 
and spaced as sliOAvii plainly in Fig. 2. * 

These wiiTs alone, however, Avill not pre¬ 
vent the blind falling through, so in a blind 


tAvo small U-shaped pieces of wire, \ are 
driven into bottom cross-piece, x>, encircling 
the Avire. 

The cord used both for winding and lower¬ 
ing is the ordinary windoAv cord. In the 
winding the cord is passed through a hole in 
the flange of the pulley, and a knot tied 
thereon, and when the blind is fully wound, 
up two or three turns of the cord shonlcl 
remain wound on the pulley. It should 
be long enough to fix the blind in any posi¬ 
tion by wrapping it round the hooks. The 
cord for drawing the blind down is tied to 
an eye screAA^ed into cross-piece d, then 
passed through two eyes in the front frame 
of the greenhouse, and brought to the front 
of floAver-stand, where it can be fastened by 


ma(inetisi>:g. 




It is found that by heating magnets in 
an atmosphere of steam they aatU lose from 
thirty to sixty per cent, of their strength; 
but if re-magnetised they Avill stand ex¬ 
posure to steam Avitli very little loss of 
magnetism ; and, in addition to this, the 
magnetised bars Avill also Avithstand the 
deteriorating effects of mechanical vibra¬ 
tion. A magnet Avas boiled for four hours, 
then having been re-magnetised and placed 
in steam for two hours, it Avas found to haA^e 
lost only its magnetic moment, and 

after being hammered for some time Avith a 
Avooden bar it only lost :j; of its strength. 
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HOW TO PKEPARE CHEAP 

PIPES. 

BY IT. B. STOCKS. 


BLOW- 


Mouth’’ and “ Foot'’ Blowpipes—Blowpipe 
TO Hold in the Hani:i—Blowpipe on Stand 
—Materials Required for Blowpipe to 
Hold in the Hand—Method op Making- 
Adjustment OP Air Supply for Large or 
Small Flame—Blowpipe on Stand: Mate¬ 
rials Required — Method of Making — 
Probable Cost of Blowpipes. 

I WISH to give a few practical details on the 
construction of blowpipes. Readers may 
look up pp. 92, 354, 831, Vol. IL, and p. 


358, \^ol. III., etc., 
tigures of blow¬ 
pipes by various 
makers, showing 
the uses to which 
they are applied. 
Most of these blow¬ 
pipes are exceed- 
ingly good. W"e 
do not wish to 
compete with 
them ; our humble 
task is to describe 
how one may make 
a blowpipe for him¬ 
self to suit his own 
individual require¬ 
ments. I do not 
wish anyone to 
adhere exactly to 
my measurements, 
someone may re¬ 
quire a larger or 
they may require a 
smaller blowpipe 
than mine: if so, 
increase or dimin¬ 
ish the sizes. 

For our purpose 
we may divide 
blowpipes into two 
kinds : “ mouth 

and “foot^’ blow- 
pipes; also into 
two classes: (1) 

To hold in the 
hand; (2) 
stand. The 


where they will find 


of it; then into the side tube screw the 5 in. 
curved tube (see Fig. 1), and the blowpipe is 
complete. 

The inner tube of the blowpipe should 
come within one-eighth of an inch of the 
end of the outer tube. If during blowing 
there is a white patch in the flame, either 
the inner tube is not directly in the centre 
of the outer one or the inner tube is too 
; in that case, file it down a little until 
correct. 

If a fine-pointed flame only is required, 
do not cut the inner tube so long, say 2 in. 
shorter, and solder into the end of it a piece 
of tube tapering to a fine point, and with a 
very fine hole (the tube of an old oil can 


long 


Fig. 1. 



rig 




Tig. 4. 


0 n 
sim¬ 
plest form of blow¬ 
pipe to hold in the 
hand is the mouth 
blowpipe; this re¬ 
quires no descrip¬ 
tion, as its con¬ 
struction is appa¬ 
rent to everyone. 

Fig. 1 shows a 
blowpipe to hold in the hand applicable to 
autogenous soldering, etc. The materials 
required to make this bloAvpipe are a 
three-way tube; a piece of in. brass tube 
4 in. long, with thread cut at one end ; 
one ])iece of J in. tube 5^^ m. long, and curved, 
with thread on one end ; one piece of ^ 
tube 3J in. long, also with one thread ; one 
piece of brass tube in. long, about J in. 
diameter ; a small xnece of thin sheet brass. 

The construction of the blowpipe will be 
seen at I’ig. 2, where A is the outer tube, b 
tlie air supply, and c the gas supply. 

Commence by cutting out a ])iece of sheet 
brass full in., and i in, wide; turn it up 
into the form of a ring ; solder this on one 
of tlie i in. tube, file the brass strip 

icii 



CHeap Blowpipe. Fig. 1.—Hand Blowpipe. Fig. 2.-Section of Hand Blowpipe. Fig. 3 .—Small-pointed 
Flame. Fig. 4.—Stand Blowpipe. Fig. 5.—Stand Blowpipe showing inner Tube for Air. Fig. 6.— 
Blowpipe with Double Joint. 

would do); allow the inner tube to come 
almost to the mouth of the outer tube. Turn 
down the gas a little and blow gently ; a 
fine-pointed but very hot flame will result. 

(See Fig. 3.) 

Fig. 4 shows the blowpipe on stand : this 
is useful when both hands are required for 
the work. The materials required are a 
brass elbow-joint, with tap and boss attached, 
similar to those used for gas brackets; a 
piece of brass tube 4 in. by ^ in.; one piece 
of tube 24 in. by § in., with thread_ on^one 
end ; brass nozzle in. long, with 


(md 


IS 3V in. 


down until it will ymsli into the tube wh 

long, solder it inside of the thread 
end, screw liiis into one end of the three- 
way tube, screw on the outer tube, and see 
tliat the 4 in. tube is exactly in the centre 


i: in. 


tliread cut inside one end ; one bit of tube 
^ in. long, I in. diameter ; another piece i in. 
long, # in. diameter, with thread cut on 
each ; one piece of tube 3f in. long, ^ in. 
diameter; a small piece of sheet brass, and 
a block of wood for the blowpipe to stand 
upon. 

Commence by drilling a hole in the brass 
boss, between the boss and the cock, and at 


right angles to the cock; tap it for a f in. 
tube, cut a circle of brass h in. in diameter, 
and solder it over the hole at back of bergs, 
as we wish to close the gas supply there, but 
let it in by the side tub^e, e. Screw in the 
bit of tube ^ in. long at b (Fig. 5), cut out a 
piece of sheet brass in. long, i in. wide, 
coil it up in the form of the ring, and solder 
it over B; at the same time solder inside 
the ^ in. tube, c, and file down the portion B 
until tube d will slip on with a push. 

Now take tube d in the side, and at the 
middle of the tube bore a hole f in. in dia¬ 
meter ; file the nozzle, E, to a rounded-out 
shape at end, so as to fit close against the 
tube, D. Screw in the bit of h in. tube, and 

file it out in the 
same way until 
about one • six - 
teenth of an inch 
is showing; knock 
it into the hole in 
tube D, and sol¬ 
der. Push the tube 
on to B, and see 
that the inner tube 
comes within about 
f in. of the outer 
tube. In the 
wooden block bore 
out sufficient to 
allow of the brass 
circle entering the 
wood, and thus 
leaving the boss 
flush, then screw^ 
to the block ; also 
screw in the side 
tube. 

The gas is let in 
at E; there will 
always be a tap on 
the gas supply to 
regulate it by, and 
the air is regulated 
by the tap on the 
blowpipe. But if 
the gas supply is 
some distance oflF, 
and you require 
alternating heats, 
then put a tap on E. 
If a fine flame is 
required, proceed 
as in the hand 
blowpipe. 

With this blow¬ 
pipe we get one 
movement vertical 
of the elbow- 
piece ; but if an¬ 
other tube and 
elbow-piece are inserted between the bur¬ 
ner and the stand, a double vertical 
motion will be got, which will be very 
useful. Tliis will higher the blowpipe, and 
allow also to blow down upon anything 
which it is required to heat. (See Fig. 6.) 

I am sure the cost of these blowpipes 
must be comparatively small. Most people 
have odd pieces of tube lying about, as I 
had. which will come in handy ; the others 
may be got of a plumber or second-hand. I 
gave 3d., vsecond-hand, for the brass boss, 
and 2.f d. per ft. for the i in. tube. The total 
cost of the hand blowpipe will be about Is., 

and of the one on stand, 2s. 

I have said nothing about blowing arrange¬ 
ments, preferring to leave them till some 
future time. In the meantime, look up 
back numbers of Work for articles upon 
bellows and fans, where you, or indeed any 
student interested in chemical matters, will 
get many ideas. 
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AIDS U AILMENTS. 


SCIENCE TO DATE. 


NOTES FOR WORKERS. 


Exteej^al Application. —Alcohol for ex¬ 
ternal application for strained muscles was a 
remedy sometimes adopted by the celebrated 
bone-setter, Hutton. A linen bandage was 
bound round the injured part, after it had 
been soaked in brandy or whisky, loose 
enough to allow movement, if such were 
permitted ; if in a sling bandage, to prevent 
movement — never tight enough to stop 
circulation, ilelief from pain was mostly 
quick and lasting. For sore throats, flannel 
dipped in brandy and bound two or three 
times round the throat, and the bandage 
covered with oil-silk or waterproof cloth, 
acts rapidly on the nerves and tissues of the 
throat, so that relief is soon felt. Two or 
three applications of a soaked ^bandage, 
aided by slightly aperient medicine, effect 
a cure and ])revent more serious complica¬ 
tions of the delicate structure of the 
throat. 

SoiiE Theoat — Wounds. —An elixir 
known to be an excellent preventive of sore 
throats and colds, to be gargled and swal¬ 
lowed :—2 oz. of camphor; f oz. of spirits of 
mindererus ; i oz. of ipecacuanha wine ; 1 oz. 
of any simple syrup. A teaspoonful occasion¬ 
ally. For wounds and ulcers, pour two pints 
of boiling water over two drachms of dried 
hemlock; add crushed linseed (not linseed 
meal) to make into a poultice. Its e&icacy 
has been extolled. For sloughing wounds, 
a little powdered alum added is good. 

Embeocation. —Of the many embroca¬ 
tions now offered to the world, the one 
which is pre-eminent for efficacy for strains, 
rheumatism, enlarged joints, and muscular 
injuries generally is now given to the 
readers of Work by a gentleman whose 
long experience as a veterinary surgeon and 
stock-keeper gave him extensive opportu¬ 
nities of testing its sterling worth for man 
and animals (with animals it may be satu¬ 
rated on a bandage and applied). Mix 

2 quarts of white wine vinegar; 1 pint of 
spirits of wine; -J- pint of turpentine; 

3 drachms of camphor ; 4 yolks of fresh 
eggs. The spirits of wine mixed previously 
with the camphor; lastly, the turpentine. 
To be v/ell rubbed into part affected (always 
rubbing upwards), and cover up parts with 
soft flannel. 


TIPS. 


When young draughtsmen experience the 
difficulty of getting colour to wash properly 
oyer the rough side of tracing cloth, the 
difficulty can be got over by grating a piece 
of common washing soda, about the size of 
a pea, to a fine jiowder, and mixing it with 
the colour in the palette. The soda kills 
the grease in the tracing cloth, and there¬ 
fore the colour can be more rapidly and 
correctly spread over the surface., 

A GOOD lacquer for oven pipes is made 
by dissolving yellow ozokerite in heavy 
crude naphtlia. It is brushed over the iron 
and then l>urnt off, and a polish put on by 
rubbing it with a greasy woollen cloth. The 


Avoid the risk of blinding or severely 

burning yourself when pouring melted lead, 

in the various uses to Avhich it is put, by 

jffacing a small piece of resin in the ladle. 

Ihis will effectually prevent the metal 
skittering.’' 


Ozonine.—This is a new bleaching material. It 
is said to be prepared as follows : 125 parts of resin 
are dissolved in 200 parts of oil of terebenthine ; a 
solutiou of from 22 to 25 parts of caustic potash in 
40 parts of water is added, together with 90 parts 
of peroxide of hydrogen. The jelly obtained, ex¬ 
posed to the light, changes in two or three days to 
a clear fluid, to which the name of ozonine is given. 
In the proportion of 15 grains to a pint and a half of 
water it bleaches fibres, wood, straw, paper, etc., 
energetically, and equally well in acid or alkaline 
solutions. 

Mammoth In London.—During recent excava¬ 
tions in St. Pancras, in connection with the deepen¬ 
ing of the main sewer, the remains of a mammoth 
and other prehistoric animals were found at a depth 
of about 22 ft. from tke surface. Two mammoth 
tusks were discovered, and a portion of one, on 
being brought to the surface, was found to measure 
nearly 2 ft. in circumference at its thickest part. 
The length of the tusks would be from 9 ft. to 10 ft. 
Other bones were foimd, as well as vegetable 
remains, chiefly the seeds of marshy plants. 
Deposits usually classed with the high level gravel 
and brick earth of the Thames Valley were found 
overlying the animal remains, and hence they are 
considered to belong to the glacial period. 

Coal in Kent.—Further information has been 
communicated by Professor Boyd Dawkin as regards 
the progress of the Dover boring. 762 ft. of coal 
measures have now been pierced, which include an 
aggregate thickness of more than 7 ft. of coal in 
nine separate seams, mostly workable. Seam No. 1, 
2 ft. 6 in. in thickness, occurs at a depth of 1,140 ft., 
and Seam No. 9 (1 ft. 8 in.), at a depth of 1,875 ft. 
Arrangements for the sinking of a shaft are in 
progress. 

Iron Rust.—It is generally supposed that iron 
rust consists chiefly of the hydrated sesquioxide of 
iron. Professor Liversidge, of Sydney University, 
has had occasion to examine a large number of 
specimens of rust from different places and formed 
under different conditions, and finds that in almost 
every instance the rust contains more or less mag¬ 
netic oxide. In some cases the rust, although pre¬ 
senting the usual appearance, was, when powdered, 
practically wholly attracted by the magnet. 

Depth of the Mediterranean,—Recent sound¬ 
ings executed by the Pola, of the Austrian marine, 
in the Mediterranean have shown the existence of 
greater depths than one would have supposed. 
Fifty sea miles south-west of Cape Matapan, a depth 
of 14,300 ft. was found. Between Oandia and 
Alexandria another sounding gave 10,700 ft. 

Temperature of the Sun.—Several attempts 
have been made at various times to determine the 
temperature of the sun, and the results obtained 
vary very widely—namely, from 1,500® C. to 
5,000,000® C. The reason of this great variation in 
the different estimates lies in the fact that different 
laws have been assumed to represent the rate of 
radiation. Recent experiments made by M, le 
Chatelier on the intensity of the radiations emitted 
by an incandescent body at temperatures ranging 
from 680® C. to 1,770® C. have afforded fresh data 
on which to base a new calculation, and the result 
has been arrived at that the sun’s temperature is 
about 7,600® G., that of the photosphere being 
probably a little higher. 

Electricity and Vegetation.—Experiments lately 
made on wheat, maize, tobacco, and beans, show 
that whilst atmospheric electricity exercises a bene¬ 
ficial action on vegetation, so also electricity in the 
soil has an analogous influence on germination. 
The less luxuriant vegetation of plants growing in 
the neighbourhood of trees is due in great measure 
to the lowering of temperature. Again, according 
to experiments in North Italy during recent seismic 
disturbances, as to the effect of earthquakes on 
vegetation, it is found that the latter induce a more 
rapid germination and quicker growth, by bringing 
into play secondary causes, one of which is the in¬ 
creased production of electricity, others being the 
increase in the carbonic acid produced and the 
diffusion of nutritive fluid through the soil. 

Occlusion of Hydrogen by Nickel.—When 
water is electrolysed in a voltameter with nickel 
wires for electrodes, the negative electrode is found 
to occlude hydrogen. According to experiments by 
Bellati a«id Lussarra, after a current had been passed 
through the voltameter for 200 hours, the wire had 
absorbed about 100 volumes of hydrogen. The oc¬ 
cluded hydrogen is not given off easily, but rather 
oxidation takes place on exposure to the air. 


Natural coke has been discovered at the Brelli 
Pass Mines, in New South Wales. The seam occurs 
in a coal ineasiire covering 550 acres, and is com¬ 
posed partly of ordinary Australian coal p.nd this 
coke, tlie junction of the two being clearly defined. 
It i.s a little heavier than the maniifaetured article, 
contains less fixed carbon, and a much smaller per¬ 
centage of ash and sulphur. it biiriiH without 
smoke, and can be mined cheaper tlian the cost of 
manufactured coke. 

A REPRODUCTION of the Santa Maruiy the little 
vessel of 100 tons in wliicli Columbus made his 
famous voyage, and from which he landed at San 
Salvador on October 12th, 1492, will be exhibited at 
the Chicago Exhibition. 

A SATURATED solution of coiTosive sublimate in 
water is a good hardeningreagent for animal tissues 
before cutting sections for the microscope. The 
object is soaked in it for half an hour or more, 
washed with water or weak alcohol, and then trans¬ 
ferred to 70 per cent, alcohol before staining. 

A NEW fire-extinguisher is composed of a mixtui-e 
of water and liquid carbonic acid ga.s, whicli, upon 
being discharged through pipes at high pressure, 
causes the rapid expansion of the gas, converting 
the mixture into a spray more or less frozen. 

Celluloid is now being used in the manufacture 
of rules, set-squares, angles, and other mathematical 
and drawing instruments. 

Mount IVashington is to be capped by the 
largest electric search light ever made—one that 
can be easily seen from Portland, Me., and, under 
favourable conditions, from Boston. 

The effect of passing electric currents through 
wines is to mellow and presex've the healthy ones 
and to arrest deterioration in those about to turn 
sour. 


BOOKS. 


Technical Education.—“Technical Educa¬ 
tion in the Counties: What ia It ? How may It 
be Carried Out ? ” By Q. J. Mitchell, B.A.Lend., 
and E. H. Smith, Aasoc.R.C.Sci.Lond. (George 
Philip & Son.)—A revised reprint of a series of 
articles contributed to The County Council Times, 
It is intended to be a guide to teachers and others 
who are desirous of utilising to the Lest advantage 
the facilities afforded by the Technical Instruction 
Act for the practical education of the young. No 
writers could possess better qualifications for the 
task they have accomplished, and no one who 
feels an interest in this subject can afford to 
neglect the perusal of their pages. The require¬ 
ments of agricultural, mining, manufacturing, 
art trades, and commercial interests, are discussed 
in detail, and the education of girls is not for¬ 
gotten. A very useful appendix closes this most 
comprehensive little volume of 144 pages. 

Bent Iron.—“ Bent Iron W^ork : A Practical 
Manual of Instruction for Amateurs.” By 
F. J, Erskine. (L. Upcott Gill.)—A little hook 
of 52 pages and 27 illustrations, reprinted from 
the Bazaar. It is, of course, impossible to treat 
this interesting subject exhaustively in so small 
a compass, but the elementary part of the Avork 
is made sufficiently clear. The methods of making 
the heavier framings should not, however, have 
been omitted, and a little more detail, both of 
illustration and description, would have been 
advantageous to the amateur. 

Watches and Timekeepers.—“A History 
of Watches and other Timekeepers,” by J. F. 
Kendal. (Crosb)' Lockwood & Son.) A history 
of watches by J. F. Kendal should be an inter¬ 
esting volume. This little book of 247 pages 
gives ns some interesting watch and clock lore, 
nicely illustrated. “ Time, and cycles of time,” 
show how time is and has been reckoned in all 
parts of the world in all ages. Dials, clepsydra, 
and other curious and mysterious timekeepers 
are noticed. Some useful information relating 
to clocks and w'atches is given. This history is 
incomplete in omitting even a bai'e mention of the 
Waltham, AYaterbury, and other American time¬ 
keepers. 
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TRADE: PRESENT AND FUTURE. 

*** Correspondence from Trade and Industrial 
Centres^ and Netos from Factories, must reach 
the Fditor not later than Tuesday morning, 

It^on Axn Steel Trapes. —An improved tone is 
noticeable in the Sheffield district. Crucible steel 
rnaiutaius its price, and competition is not so keen 
as it has been. Rolling mills and tilt forges are 
better otf for orders, and the demand for bicycle 
tires, octagons, etc., has again increased. Hammer 
makers are bus)*, one firm having taken an order for 
r»(i,000. The demand for cutlery steel is limited. 
The Indian markets are opening well for spring 
steel and octagon sections. Makers of Bessemer 
steel material have commenced work again. 

Silver Trade. —In the silver trade there has 
been a considerable falling-off, as is usual in June, 
and trade will probably be dull until next Sep¬ 
tember. 

Ivory Trade. —From Tripoli we hear that last 
year there were exported fiom that country 46 tons 
of ivory, valued at £30,000. Most of this came 
from the Soudan, and is of a softer and inferior 
quality than that of Zanzibar and the West 
Coast; yet it would not seem that there has been 
any great falling-off, either in quantity or price. It 
has been noticed and remarked that the London 
market, which is the great selling-place for ivory, 
has for a long time been in a bad concUtion. 

Cutlery Trade. —The Sheffield spring-knife trade 
is slack, and competition from Germany is having a 
bad effect. Workmen are feeling the pinch, and 
many grinders of pen- and pocket-knife blades are 
earning barely sufficient to pay for steam power. 
Competition from Germany is also affecting the 
razor trade. Manufacturers are attempting to ac¬ 
commodate themselves to the requirements of foreign 
markets, and one firm has sent 500 gross of handle 
scales to Sweden, where the cutlery trade is develop¬ 
ing. In small scissors, which as yet the American 
cutlers have not touched, there is a great struggle 
for the market between the English and German 
makers, the English article being superior to the 
German for wear, while the Germans beat us in the 
finish of the goods. The ivory- and bone-cutting 
trades are both dull, owing, probably, to the 
exceptional employment of xylonite for table cutlery. 

Engineering Trade.— Most of the large engineer¬ 
ing establishments of the Lancashire district are now 
in operation, and it is gratifying to be able to report 
even a slight improvement in the machine tool making 
branch. Several important orders, chiefly for special 
tools for abroad, have lately been secured, and one 
of the largest firms in the locality has obtained a 
good order for a foreign Government in connection 
Avith ordnance Avork. In the other branches of the 
trade, hoAvever, there is but little new work coming 
forward, locomotive builders being specially slack 
just noAv. The shqffiuilding industry of the Mersey 
district remains in the same depressed condition 
which has noAv characterised this branch for many 
months. In the BarroAv district, however, both 
shipbuilders and engineers continue to report trade 
as being brisk, and neAv orders continue to come to 
hand. Business in the iron market is still exceed¬ 
ingly sloAv, for it is the general opinion that the 
present prices cannot be maintained for any length 
of time, and buyers are holding back from placing 
orders in the hope of securing better terms than at 
present offered. Only a moderate business is being 
done in the steel market, both as regards raAv and 
manufactured material. Steel boiler plates of local 
make are still quoted at £8 per ton. There is little 
cliange to report in the metal market, business being, 
if anything, quieter than of late. 

Building Trade. —The strike still continues in 
Birmingham. tSteps are being taken to form a 
co-opei ative society of builders, floated Avith 2,000 
£1 shaioM offered to the workmen. This ought to 
be an initial step in the solution of difficulties 
betAveen men and masters. At Colne the stone¬ 
masons and Avallcrs, after giving the master builders 
and contractors of the toAvn seven days’ notice, have 
struck for an adAUince of Avages from 8d. to S^d. jier 
hour. In Bochdale and district the building trades 
continue in a prosperous state. The Kirkcaldy 
joiners and their employers have settled their differ¬ 
ences. Recently the Edinburgh slaters intimated 
to the masters that they Avanted an increase of Jd. 
per hour on their Avages, the rise to take effect at 
the beginning of August. The masters' action has 

00 O 

been by no means unanimous. 

Jkwkllery Trade. —The London jcAvellery trade 
woidd 1)0 i]i a flourishing condition if the result 
Avoeoidyto be judged by the neAV sliops opened; 
but if what the niauufacturors are doing is to be 


taken into consideration, then the judgment will be 
reversed, for there is much less work at most firms 
than there ought to be in the middle of the season. 

Cycle Trade. —A reaction has set in at Coventry 
and the neighbourhood, the factories not Avorldng so 
late as formerly, it being considered that there are 
sufficient machines in stock and in hand to meet 
this season’s demands. The question at issue noAv 
is : “ What Avill be the machine of the future ? ” 
Pneumatic and cushion tires are in some quarters 
regarded as a passing fad, the idea being that 1 in. 
solid tires will carry the sway. Experiments are 
beiug made with a view to imj^rove geared machines. 
Our Glasgow correspondent writes :—There is good 
business being done, especially in pneumatics, and 
the dealers are troubled to find room to store solids 
and cushions returned and given in part payment 
for pneumatics. Great numbers of these returned 
machines are resold to cycle hirers at prices ranging 
from £3 10s. to £7 for cushions. Humbers also find 
their way to the auction rooms, so that working lads 
with but little cash can in these rooms buy a machine 
for a very small sum. The Howe Company are 
busy; their light pneumatic tire machines are 
taking well with racing men. 

--- 

SHOP: 

A Corner for Those who Want to Talk It. 

In answering any of the ** Questions submitted to Corre- 
spondentsC or in referring to anything that has appeared 
in “ ShopC writers are requested to refer to the number 
and page of number o/Work in which the subject under 
consideration appeared, and to give the heading of the 
paragraph to which reference is made, and the initials 
and place of residence, or the nom-de-plume, of the writer 
by whom the question has been asked or to whom a reply 
has been already given. 

I.— Letters from Correspondents. 

Alarm,—D. B. (Glasgoiv) AA^rites Should any 
reader require an alarm which can be absolutely 
depended upon, I can recommend the following, 
Avhich I adopted, as my electric bells often went 
wrong without any Avarning, and I repeatedly 
found customers in my shop when vre Averc all 
engaged in the back premises. I fixed gas-pipe 
from the meter to the top of ray shop door, at which 



Reversible Gas Alarm. Fig. 1.—Door closed and 
Gas full on. Fig. 2.—Door partly open.— 
1, Section of Door; 2, Section of Woodwork 
over Door; 3, Brass Wire with Fork to turn 
Gas on and off ; 4, Gas Cock made to work 
rather stiffly. 

point I fitted a cock, which is turned off and on by 
the opening and shutting of the door. The pipe is 
then continued to the back premises, and ter¬ 
minates in a branch, which I light, and, at the same 
time, pull doAvn the blind, or close the shutters to 
exclude da 5 *light. The cock is so adjusted that 
when the door is opened the gas is turned doAvn 
very loAA% but iramediatel)^ goes up again on the 
door being shut.” 

Evening Class Instructor.-^W. A. G. {Gutter' 
Lane) Avrites, expressing his AvilUngness to take “ a 
small class in Carpentry, providing that out-of- 
pocket expenses are defrayed.”—[Our correspondent 
had better adA'ertisc his full name and address in 
our cheap “ Sale and Exchange” column.—E d.] 

IL— Questions Ansavered by* Editor and Staff. 

Cottage and Garden Wall, —Vita. — If the 
ground is fairly good and sound, an aA-erage depth 
of 1 ft, Avould be sufiicient, ciilciilating it thus : 'i'he 
Avail, one brick, or in., thick, Avoukl contain 6,1)00 
bricks, calculating the bricks 9 in. long and I in. in 
height to set twelve in ; if the bricks are larger a less 


number will be required. I would not advise you to 
make the Avail less than one brick thick. If you do 
not fix coping on the top, you could finish it "With a 
brick on edge, pointed with Portland cement. You 
would require about 2Hons of lime and 7 or 8 tons 
of clean sharp sand for mortar; and if under 
favourable circumstances, a man Avoiild do it in nine 
or ten days. Y ou Avill also have to calculate for digging 
the foundation and filling in, and clearing away all 
rubbish. These items are, of course, approximate, 
as it is impossible, without being on the spot, to 
give them exact. Your best plan would be to get an 
estimate of the cost from a local builder. If tlie 
ground is soft, and deeper foundations are required, 
you could lay them with concrete, formed of five 
parts of broken stones, and one part of best Portland 
cement.—M. 

Water Motor. — J. R. {New Brompton). —The 
illustrated article is in the printer’s hands, and will 
appear shortly.—E d. 

Spectacles for Rear and Front Sight.— 

T. C. B. (Cork). —Will you please write again, send¬ 
ing a rough sketch, if possible; or, failing that, a 
description of such a pair of spectacles ? I am in¬ 
formed there is no doubt they can be made, but in 
the absence of any indication of their manufacture, 
all steps in that dii’ection would take the form of 
experimental Avork. It AA'ould also greatly aid the 
maker if yon were able to say for Avhat purpose you 
required to use them ; not necessarily for publica¬ 
tion, but as an aid to the 'maker. We should be 
glad to hear more on this subject, as there are, no 
doubt, many Avho Avould like to be the possessors of 
such a pair of spectacles.— N. M. 

Type for Printing.— F. T. {Rochdale^—TInovo 
are many difficulties in the way of your carrying 
out jmur laudable desire to make type for yourself. 
You are, doubtless, aware that types are cast from 
matrices, each matrix being the work of a skilled 
artist, who has had to spend many years of labour 
and study before he is able to produce Avork such 
as is required in these days of modern printing. 
The casting of type is a large undertaking, even for 
the type-founders themselves, and who possess 
every mechanical appliance for producing type 
clean and sharp. If, after reading the above, you 
are content to try your luck, you may proceed as 
follows: Procure some type-high type metal, and 
saw into blocks of the required size, and trim up 
the sides and edges; and then slightly warm the 
blocks, and cover the surface intended to be cut 
with a film of white Avax. Next, procure some 
ordinary writing or foolscap paper, and Avith a Jead 
pencil draw the letter to be cut—one drawing for 
each block. Now lay the draAving on the face of the 
block, and gently rub on the back of the paper, 
remove paper, and the result ought to be a black- 
lined letter in reverse. The letter is now ready for 
cutting; take a sharp and acute-angled lozenge 
graver and outline, going over the outline several 
times until the proper depth is acquired; always 
cutting towards the left hand for outside outlines, 
and towards the right for inner outlines, regulating 
the bias or “side” of the graver from the outline, 
both outside and inside outlines. By obserA’ing 
this last rule you Avill get nice sharp letters—that is, 
supposing you handle your graA^er with ordinary 
skill. The next thing is to cut away the outside 
edges; you Avill find a threaded flat graA*er, about 
yV in. wide, a good tool for this purpose. You may 
cut in any direction you find most convenient, 
the main object being to get the reversed letter or 
figure into high relief. As you are an old subscriber, 
kindly turn to the first Amlume of Work, and study 
an excellent article on “Lettering,” etc. This series 
of papers has been of great use to many inquirers, 
and is most valuable to those avIio desire to be able 
to form letters correctly, either for painting or en¬ 
graving. In the first A'olume of Work, and running 
concurrently Avith the papers on “Lettering,” you 
will also find papers on “Engraving on Metal,” 
which you are recommended to look through, 
-N. M. 

Battery. — B. ( Wirksivorth).—! cannot make 
out AA*hat kind of battery yours is. All you say is 
that it is a single fluid, with carbon and zinc, and 
that it is for plating. Are you sure there are no 
oroiis pots ? If there are none, I suppose it must 
ea potash bichromate, the cliarge for which is: 
3 oz. of potash bichromate, 3 oz. sulphuric acid to 
every pint of Avater, to be used quite cold. If you 
had only gWen the name of the cell I should have 
been certain as to the charge. You say you haA*e 
taken Work in for about tAVO years, and yet have 
not seen a A*ery interesting paper by Mr. Bonney on 
the subject of Plating in Vol. IIL, No. 107. page 35, 
Avhich appeared a year ago last April; also, since 
then there have been many little tips in “Shop” 
about battery cells, etc.—J. B. 

Dynamo.— W. N. {Oldham).—As, to Avhere to ob¬ 
tain the information for making a small Manchester 
dynamo of about the power you mention, you Avill 
find the A^ery thing in Work, Vol. IL, No. 99, page 
756. Please note that the diagram shoAving the 
Avinding (Fig. 59) was corrected in another number 
of Work. A very useful little book on tlie subject 
is “ The Dynamo ; How Made, and How Used,” by 
Mr. S. R. Bottone. Another good book, a little 
more expensiA'^e, is “Electricity in tlie Service of 
IMan,” published by Messrs. Cassell & Company, 
price 7s. 6d. You have Mr. Croft’s book; if you get 
the information and books I liaye named, and, as 
you say, haA'c made a gramme ring dynamo, 'with 
iin output of 360 watts, I should say you Avoiild be 
able to make any type of machine you please. 
—J. B. 
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Work Sench.—J. N. B. (Paddington\ — K-^ 
article is in preparation, ■which the Editor shall 
have as soon as possible.—B. A. B. 

Paint—C. J. (CAcs^cr).—There a paint called 
Balmains luminous paint, but I cannot trace it. 
Perhaps some of our readers may know.—E. D. 

Plumber’s Joint.—J. J. {Shadwell). — Joint- 
making is the principal thing in plumbing; a 
man who could make a “wipe joint’ properly 
could soon get his living as a plumber.^ There is an 
excellent substitute for a plumber’s joint (Jjig. 1;, 
sold hy Tyler of ISewgate Street, that can be 
fixed single-handed without skilled labour; itmrms 
*a perfectlv sound, solid, unbreakable, imperishable 
ioint. If the joint is to be made in light lead pipes, 
place the diminishing linings (Fig. 2) in the pieces, 
A, B(rig. ip. If strong lead pipe is used they will not 



Fig. 1.—Double Grooved Joint for fixing Lead 
Pipe without Solder. Fig. 2.—Diminishing 
Lining. 


be required. Unscrew the brass nut, A, and slip it 
and the part b over the ends of the lead pipe. Swell 
out the ends of the lead pipe by driving into them 
a taper of hard wood—the same taper as the piece c. 
Trim off tlie ends of the lead pipes square, and hav¬ 
ing well greased the outside ends of pipe, to prevent 
them twisting, slip the pieces a and b on to the 
swelled ends. Place the brass piece, c, between 
the two lead pipes, and screw a and B together with 
a pair of wrenches, and the grooves of the piece c 
immediately eniljed themselves into the lead pipe, 
each groove making a perfectly sound joint, which 
will stand a pressure greatly in excess of that which 
the pipe itself will stand.—E. D. 


Casement Windoivs.— Bookcase.— It is impos¬ 
sible in “ : hop” to give directions for making case¬ 
ment windows that shall also include the modes 
and methods of mortising and the other operations 
involved, together with tools needed. Our querist 
gives a largo order for “Shop,” but an article 
shall be written aiul sent to the Editor, and he will, 
if he approves of the article, insert it as soon as 
possible.—J3. A. B. 

Wetting-Troiigli.—A. W”, {No Adclress)~lt the 
position of the jets is altered, so that the water 
plays at a different angle, the prints will revolve. 
The better plan would bo to fix the jets in a ring 
just over the surface of the water, and playing 
down into it. In the present form of machine 
there would be a stoppage of the current on the 
side opposite to tlic jets. Even the straight row of 
jets as sliown in diagram, fixed at one end of the 
trough, and playing at an auglepf 15 degrees to the 



Wetting-Trough—A, Water Supply; B, Jets; C, 

False Bottom ; D, Syphon. 
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bottom, would in all probability cause a satisfa' 
tory I'cvolving motion, but tliere is no doubt bi 
tlial; a, cirrifhir washing-trough with the jets abov 
ke.ep the pj'inl.s better apart, and wash them bettc 
than any i‘(;e.tanguUir ve.ssel with a circular currei 
can possiidy do, as the angles of tlie vessel ofh 
sulllcleiit j*(isi,stance to the free movement of th 
prints, so that I hey arc apt to stick together. Th 
above is a gof;d d<‘sign. - I). 

Bicycle Chalns.-E. 0. M. f/psio/cA).—E. C. M. 
Idea isanmii)rartica.ble oneiii its application to cyci 
driving. A.ssiniiing that in an air-tight case th 
luree aijplied to a would make n revolve with sufi 
cient pow'cr to drive the muchine, the*case coii] 

u\ado air-tigliL, ncitiier conld it bo made oi 
J h(3 sluiftH must; puss through one sido ( 
Uie case in order to carry the wheels on their eudi 


They conld not be fitted by any mechanical means 
perfectly air-tight, therefore the principle of the 
pump acting in an air-tight casing is wanting. The 
joints referred to might be fitted, at first, very 
nearl 5 ^ air- and oil-tight, and might remain so for a 
time if applied on a stationary and strongly got up 
piece of machinery, but in a cycle the case is 
entirely different. It is at best a fragile machine, 
liable to twists and strains which at once affect all 
nicely fitted bearings, and necessitate their frequent 
adjustment. Even were all the conditions of the 
vacuum pump present, I am not prepared to say 
that the arrangement shown by E. C. M. would 
have the power necessary to diuve the machine.— 
A. S. P. 

Silvering Copper Tubes.— Eldred writes 
“I want a simple method of doing the above 
kind of work. The tubes are 22 in. long and ^ in. 
in diameter.” He further says: “ Give me an idea 
of the kind of vessel to do it in.” It seems to me 
that Eldred has in his mind, at least, in the last 
sentence, some idea of electro-plating; if so, my 
advice is, “Don’t.” If the number of tubes which 
he has to silver are very few, then 1 can assure 
Eldred it w'ould be a most expensive process, and 
would not be a commercial success. I venture to 
say that at any one of the manufacturers of plated 
goods in Birmingham he could get his work doue 
for a fraction of the cost he could do it at, and a 
great deal better. Electro-plating in its simplest 
form as a mere experiment is easy, but to produce 
finished w'ork requires a somewhat expensive plant. 
I would repeat that my advice is, “Don’t.” But, 
supposing by his “simple method” he does not 
refer to electro-plating, but some other: then I 
think there is a possibility of his doing the work 
himself—that is, providing the said tubes are not to 
be subjected to hard wear. I can give Eldred the 
method used by one of the largest manufacturers 
of scientific instruments in Birmingham for the 
kind of work I have indicated, which may^ suit 
Eldred, seeing it is a simple and also an inex¬ 
pensive method. It is used for silvering scales, 
dials, and such kind of work as is notliable to rough 
usage. First make the tubes perfectly clean, and 
polish with emery-paper; they should then be 
washed, so as to remove any adherent dust. See 
that they are perfectly free from grease. In a glass 
bottle make a strong solution of nitrate of silver, in 
the proportion of 60 grains to an ounce of distilled 
water. When dissolved, add table salt—chloride 
of sodium—in small quantities and slowly; a pre¬ 
cipitate of chloride of silver will be formed. Con¬ 
tinue to add the salt until no further precipitation 
takes place. This must be allowed to settle, and 
the chloride of silver separates by filtering. Now 
add three times by weight of . cream of tartar; 
wet the tube and put a little of the mixture on it, 
and rub with a piece of cork, when a thin film of 
pure silver will be deposited on the tube. When 
the tube is covered, wash it in water, and dry in 
sawdust. As the film of silver is exceedingly thin, 
it will be necessary to protect it by a colourless 
lacquer or mastic varnisL This is a simple metliod, 
and one, I trust, that •will answer Eldred’s purpose; 
but if the work must be electro-plated, I will give a 
further answer, if requested.—O. B. 

Sharpening Plane-Irons.— J. IMcC. (Lochivin- 
noch) ,~YOUT machine is an ingenious one; but I do 
not think the round-edged wheel would sharpen so 
truly as the hone held in the hand. A revolving 
wheel, though suitable for grinding, is hardly good 
enough for sharpening.—J. 

Water Motor.— A Reader of “Work.”— This 
is rather vague, because you might mean a water 
wheel, or a turbine, or a pressure engine. In eitlier 
case several drawings would be necessary. You 
should state the nature of the water power avail¬ 
able, the conditions under which it must be used, 
and so forth.—J. 

Iron Shedding—Roofing. — “Iron Roofs and 
Bridges,” by Prof. Ritter (Spon), is a high-class 
work. Elementary works are “ Designing Wrought 
and Cast Iron Work^” by Prof. Adams (Spon), 
Anyone can master these books by Prof. Adams. 
- J. 

Property in Chancery. — A Labourer. — 
Various lists are published of the names of those 
entitled to such property. Perhaps that most suited 
to your purpose is issued (price Is.) by Messrs. 
Harrison, St. Martin’s Lane. This is stated to con¬ 
tain names collected from the London Gazette, and 
is published at intervals ot, I believe, ten years. 
'J’here are plenty of offices at which information is 
professedly given on this subject on payment of an 
inquiry fee, such as Culmer’s, Southampton Build¬ 
ings ; Preston’s, Great College Street, Westminster; 
Read’s, Fleet Street; Bernard! Brothers, John 
Street, Bedford Row ; and Dougall’s, of which I have 
not the address, but it is well-known, and “ Dougall’s 
Next of Kin Office, London,” will find it. Lists are 

E iiblished at most of these offices; but before 
abourer spends his money and time on making 
researches, he should be warned that of those who 
believe themselves entitled to property through un¬ 
known ancestors, there are tew indeed who ever 
succeed in establishing their claims; whilst the 
majority, seduced by delusive dreams, neglect 
their business, which would have brought them 
certain prosperity, and sacrifice their happiness in 
life for that “ hope deferred wliich maketh the 
heart sick.”—S. W. 

Emigration.— Female Emigrant.— There is a 
“School for Household Managemeut, with Special 
Facilities for Training for C’olouial Life,” at Miss 
Mitchell’s, Fryerne, Caterham. 


Glockenspiel. — W. .1. P. {Birkenhead). — The 
glockenspiel proper consists of a set of eight or more 
clock bells, mounted on a central spindle, wliich is 
inserted in a wooden handle. They are lield in one 
hand, and played by being struck with a small 
metallic beater held in the other (Fig. 1). Tliey 
may be of any size or number, so long as tln^y arc iii 
tune. The instrument to which you most xn’obably 
refer is the *‘iaeiallapbon,“ or metal luirrnonica, 
which, in its simplest form, consists of a wooden 
box without a lid, on the top edges of whicli are 
laid on a woollen cord Hat bars of metal (Fig. 2'. 
These bars arc kept in position by means of nails or 
round-headed screws, which pass through lioles in 
the plate and are driven into the wood. 'J’licse holes 
must be large enough for the scre ws to pass easily 
through, so that the plate may lie loosely ;oUierwise. 
if it is fastened down in any way tightly the sound 
will be “damped.” Of course, you can make an 
instrument of any size and number of notes you 



Fig. 1.—Glockenspiel and Beater. Fig. 2.— 

Metallaphon. 


like, and either with or without semitones ; if semi¬ 
tones are employed, it is usual to ];)lace them on 
another row at the back of tlie first. The metal 
used may be eitlier iron or steel; the latter gives 
much the best tone, but, of course, is much more 
difficult to work. The note 0 on the ledger line 
below the treble stave is produced by a bar about 
6 in. long by 1 in. wide and iin. thick; but this 
is only approximate, as the intch will vary witli 
metals of dili’erent densities. Care must bo exer¬ 
cised in the tuning, as, if the bars are made too 
short and, consequently, too sharp or high in pitch, 
they cannot be liatteiied or lowered again. The 
best instruments of this kind, as used in orchestras, 
consist of two oclaves or more, and are played 
with a keyboard like a piano.—R. F. 

Slide-Valve.— jManeo.— I assume that the rod 
of whichever eccentric is 0 ))eratin.g, the valve has 
its end opposite the end of the slide-vah’e rod, so 
that no allowance is required to be made for lever¬ 
age, or for reversing the direction of motion by 
intervening w'eigh-shafts: then, having determined 
the weight of lead to be given to the valve, the 
eccentrics are set as shown in the accompanying 
diagram, a is the end of the crank-shaft, b tlie 
crank, c the forward eccentric, and d the back¬ 
ward eccentric, e e is the centre line of the 
main cylinder and piston-rod. The crank is sliO'wn 
in line witli the piston-rod, and therefore on a dead 
centre, in which position the slide-AUilve, if it had 
no lead, would be at mid-stroke, and the centre 
of the eccentric would lie practically upon the line 
P P drawn through the centre of the crank-shaft, 
and at right angles to the line e e ; it would be at 
the point of intersection of this line with the dotted 
circle, which shows the path of the eccentric centre 
when in motion. The lead is the distance the valve 
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ahead of its mid-position when the crank is on 
le dead centre. Draw the lino G G parallel to f f, 
id at a distance from it equal to the required lead ; 
len the points of intersection, i and k, will be the 
squired centres of the eccentrics. The angle 11 
ay be found from trigonometrical tables, if desired, 
} the lead divided by the radius of the dotted 
rclo—half the throw of the ee<^eutric—is its cosine, 
he lead will be the amount of lap plus the width 
le valve is required to be oyx-n at the commciice- 
ent of the stroke?; thus, if we want one-eighth of 
1 inch opening at the start, tiud there is a quarter- 
ch lap, the lead will be tliree-cighihs of an inch,— 

. C. 
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IV O R K. 


DviUlnj^ IIole« In Olansi. M. WAHttstvu'k). 

I ii< - dikl \ ir.i) iih't li«ui ul' (Irilling' iloIcM in 

or ran hrII w MH' i ' to u a' a wpliiili'r oC ilianioiui hi'l. 
Ill II till ; il fim lin dour willi a hi^fhly ttnii- 

iiri r.l 'Irri drill, turpl‘nlhl»^ HH a Inlirlcalnr, 

hill it liiki'sii !oiif-j (iinr, aiul (lirrci iw a far f;ri*at«M* 
lialalilv t)l' a fra.rlurn; If .\(m Imvi* nnicli Id do. I 
luMild rrr(a.iul.\ ad\iao vou Id hti> or inaUo a ilia- 
luoiul drdl and drill idtK'k. You nay you liavo Ixaui 
a rr.ah'r (foiii tlu> lirsi ; lau’liapH you lui.vo oN’or- 
l( lokril an art irlr upon " I M'ilhii;-': (J Iuhm and ('Itlna *' 
in No. rd of \\ ouu K.rfor to (hat, an il fidly 
hiu ilirM I hr procosH. and also lidlH you how to luaUi^ 
1 hr I oo Is or \\ iirro (o lai v I hr in ; lint. If t horn In any 
HpiMMal point >ou nrrd furthi'r informal Ion upon,'l 
hiiall 1 m' f.Iad to lu'lp \ou if you wrdo aKuIn,— 
W - K !>., .lu. 


Bloliromato Battery. SrirmcNr.—I am oidy 
too plrasrd jo hr of Homo assistanro to you in your 
Hi ndii's, .\s hirhroniati' of potash in anything but. a 
]>rrfrrt ilrjMdarisi-r. ds umo for thin ))urpoHo in 
K,al\anir l>all<‘rirs dors not I'onduro to (hrIrroiP 
Hl.uM'y. 'Tin' birhi'omalii of potanli l>a(l<'ry, in any 
ol Its Uirms. Is by no mrans a ronstant K*'‘*'»'nLtor of 
rlrrtnr rurrrnl. In its hiuKli' tluid form, as tbo 
“liollh' hudirotnalr,’’ it, is vrry <‘rra(.i(*. Ity tlio 
rmploymrni, ol a \ rry lai'Ko nrj^ativo Murfa<*o of 
ron|.;hrnrd rarbon platrs Hurb as lhri‘o lar^fi^ 
I'arlion |iliilrs to two hiumII rdims —(ho hIu^^Io (luld 
1‘rll IS slightly improN t‘d. but. is Ht.ill vory inronstant, 
uilh Its violrnl rush of rurrriit at an h:.m. i'’. of 
\ oils, and l ho Hiilisispirnt rajdd fall to l‘((l volts in 
trii niMiiiIrs. 'This fall is duo to Iho impiu’frrt 
driMikiri.'iu^^ proprrtirs of tlio Holntion, and a con 
Hispirnl formalion of a. (llm of hydro^rn on t.lio 
1 i\ t' philrs. Tliis Him not oidy' tiirroasos Iho 
iMlrrnal rosislaiirr of Iho ridl, tud. also opposes to 
I In* /.im* a rouid rr M. i\i ir..Hiuro hydroKi'n is positlvti 
In /inr. 'I'lir rrlalioii of lids liatlory t,o llui Itunsim 
in pinni of ronstanry is rlrarly hIiowii in a tahh^ 
pnhir-ilird in No. A, p. I'd, \'ol. I. of WoUK. 'I’his 
lahlr shows ihr* n'snllH of tosts mado wit.h Itnnson 
and hirhromatr of polasli rrllH, a.nd shows (.hat, tlu^ 
hii'hromalr of potash <'rll faihat rapidly dnriiiK’ tln^ 
hrsl Iwo hours, whilst Ihr ituusru launaiiual fairly 
roirdanl for mar hours. In oxpi'rimruts mado liy 
,Mr, J, 'r. SpraKUo, tlu' Ihmsoii ki'-vo arairroutof TJ 
<’hrmirs al ^>larlinK■, and y irldoil tho Ha.mo aft(*r two 
hours’ work ; a iJauirH's I’rll yitddrd (I'S idiomit^s at 
lln‘-Start, ainl 7 chrmirs at, (hr, <*nd of two hours ; 
t hr doulih^'rll douhir fluid hiidiromalii y itddiMl 7di 
at t In* s(art. hut. frli Io I at l.lir taid of two lionrs ; 
u hih* Ihr sinK'lr Iluid hirliromalr, was wiirso still, 
slai'lituc with I'd I'hi'inirs, and fulliu^' to I’l at. tho 
riid of too hours. 'I'ho hirhi'omuto of potash 
baltrry ih thrrrinro uusuiljLhlc to rlrotro plat iuK 
uorli. I sliould ailvisr you to K^rt. I\lr. Spra^uo's 
hook. “ I'drrt rti-ily : Its 'rinairy, Sources, and A ppli 
rill loo,” niul study lids uhjrrt for ytmi'srlf then*, 
’i'ln' pn<*r. is his , so y on wonhl lia vo to st.udy it at a 
lihrary 1 do not know of a rhrap hook <in all (ho 
h.uhirriH you naim*, lad. (hr priro list of I\l<‘SHrs. 
\\ lid.t.akr r tSc ('o. w ill Ki' I hr mimrs of si^vrral 

rln-ap hoolcs, riirh draliiijj;' with oini HUbj<M*t alonr. 
'rin‘ iir.irr it iipproarb to l!i(^ liook ^viaj drsiro is 
■' tdrrtririly in tin*. Sri'vtrr of Man,’ publislnsl by 
Messrs. ('assrlliV. I'.o, (J. I'k It, 

Covers lor Won.it:. Hook |{iNi>ii:in Mt'ssis, 
('assrllN Co.. Hoiidou, H.C., will Hupply you vvllb 
1 lirsi*. 


Ill QlIH’.Hl'IONM SnUMirrKO 'I’O UKAOItlUH. 

*** 'I'hi: tt({fnfh'ii itiid fo iipfir/iii/f of rric/rr.'* o/ WoUK (ire 

t II r I (til fur llii:i :■( if ion of “ 

Toloj>liono ('oinicotloii. — A. S. H. 

fu>nui{ih) wnir'i; “I am drsirmis of liaviiif^Homr 
n 1 rainnmu'iil on (In* oiitsicb' of a. building by mraus 
ol whirh a. man al work may lie able lo b'll if 
t)i<' lirli on a. (rirphoin* inside (In* boiisr lots lirrii 
I in;.’,lip';. 1 slinuht l»r murb oliliKcd for ski'lrb sbovv- 
inv': sui'.ip'*;! ion.” 

MaeUliio Wheels. t'o(j M ritrs : “ W'ill any 

I'l'inlrr of Wmek (rllnioof tin* best book on wln'cl 
\vork lor niarhiiir .. or lnrni;<b iih' with, iidormaliou 
as to Ihr I in it on I Ins Is of u hrrl Krarin^i: i" 

IJley<-lo Cement. H. {(frcdf (h'tmi) n.MkM for 
I In* inhii i'ss of I lie mulvrra of Sn<*ll Hrowu's 
{ k’lopns rrinrnl. 

Fretwork ICKhlbltlon Ni;mo wilirs : ** 1 

shonid IrrI };i-(*allv ohllr.rd if any i*radri‘ would 
kindly h*(. mi“ know of nny r.\lui)itimi m \\ hi(*h fi*rt • 
W Ol k ra u In'! r \ hihil rd- ’’ 

FoliUiiR Carden, S'lat, \V. ((Uirdiff) 

\v ri I r*t : “ \\' il I some reader of \V (m IC k ind I v jd' 

me I list It M*t ions how to make a folding }.pi.rdr.u seal 
of piirJi pine wood, with best way of ru((iiif< sasno 
to sa.\ (• I imhrrV ” 

Stained (Ua.sn DcalKiin. J. H. (/Uo.v.h Siilt') 
w rili*^: “ 1 ahonlil ixi miirli (dilijp'd if any reader 
of W iii{K (’onkl Kiv<*. me an idea of wh<*rn toj<(*t 
•oinr no<»d d(*si'_';ns forstjiinrd j-dnss, both Ki’omrlri- 
ra! and leaf wan k. Could anyoim HU pply mrwilha. 
lew, and at. whal price C’ 

Pud.uro Friimln^f. J. I', h‘ Sfnrf) 

w riles "(hi pa.p,’e 1”(1. No. Kit, M. It. (AVt .Idf/rr.ss) 
: a\s‘he could not K«*(- Ihroii^jh half of his work it 
In* had lo hoihrr willi <-orner erainps.' Would hr 
or any oilier la-ader I ill me w tin'll is the hest way' I o 
las! eii I he ends I op;e( hr r 7 ' 

CdaKH Cas(5 lor IVTotlol Ship 1C C, {l.rf/fon) 

wriles ; " I i.hould he ma*a.lly ohlipeil if some kind 

rciider w ould i<i\e me a <lelaili’d desi^pi tor above, 
i )inn*iiMioos, 2 tl. 1 in. IvniKt ^ bi widr, 1 ft. 1 ill. 
iuKh.” 



Monogram for Shield. 


ICngravlngon IVIotal. Nki^mov wrih's ; “Will 
W. J. H. {/Anuioiuirrrf/) Uludly ohli^;e Nici.hoN wllli 
Ids adtln'vss f I Uv wisln^s to write to him. A post' 
card will llml Nici.hon, l)id<e’M 'l't)vvjh 'rrc<Iej^ar.*‘ 

VanMuard Paint. — A. 1C writes;— 

*'(‘au C. II. (/wrd.s), rc answer to .1. W. S. {(imru 
,Vf //)(Hce No. ItW of WouK), kindly (ell mo where 1 
ean K<'t the paint called * VaiiKhard’ paint,, iLboiit 
t he price, aiul If in colours or notr* 

IV.—QUICHTIONrt Anhwkuicp hy COUIUCHI'ONDKNTH. 

A. £1. T. MonoKrain. —J. It. writes, in iLnHw<*r 
to Sii.vMUocK (see Wouiv. No. hW, page KtO)1 
t hink this monoxi'ain will 
in tn'<vry way tit Die shield 
you nu'iit ioncd.” 

Mltro Cutting.—C. K. 

\V. writes to 

J. A., 10. H., and Sicnti- 
NKh:—**! have UHcd 
Hooth’s UegiMUu'ed Mitre 
('utting Maeliino for 
twelve inonths, and llnd 
t hat it. is (piieker. iiulte as 
accurate, and does not 
reipiire so much praetlee 
as a plane, etc. I\ly tisual 
method is to cut Die 
ndtri's tlrst, and then to 
shoot tluMii with the ma- 

chimv; as for Die c.ornm* craniiis. they are awk- 
wunl at tlrst, hut, only nspiire i»raeLiee. 1 certainly 
would net he without them now." 

Surveying. M. (Ifishoj} Jucklttiid) writes to 
C. J. 'V. (Peronport) {HVi^ No. ltd, page 120):—“One 
of t he following hooks will pi'rhaps suit you. * Pur¬ 
veying and licvudling,’ hy W. 1C Stanley, 7 h. (id. 
(Spoil, Strand); or, Mjaml and iOiiglneering Survey¬ 
ing.’ Ity 'I'. Maker. 2s.*’ 

Plnliolo Photography.—M. {lU'shop Aurkhitui) 
writes to n. A. II. \Tunhri<i{ft‘) {hv.o No. 1(51, pagiv 
1‘Jti)Yon ean use any" camera, suhstltnling a 
thin nu*(al)i(! plat.e or card for the huis, Dirough 
which Dkv ii<d(v Is nuuhk A long t^xposunv Is re- 
(piired. See page I!il, Vol. IV. of Woiik." 

H. E, B. Monogram. W. J. \\. (Louttoinlcrrjf) 

writes to Win (wee No. 
ir»fi. pagiv Hit):--** I en- 
eloMc sketch of niono- 
gram II. K. II.*’ 

Plnholo Photo- 
grnphy. A. 0.(.S7/r///f7(/) 
writes to 11. A. 11. (7’au- 
hriiifjc) (see No. ltd, jiage 
12(51 Ves, any eaniera 
will do. Unserewthe Iims 
from Dnv mount, put a 
thin viHiting-(*ard ilown 
th(' diaplirugni slot, and 
m a k (V your pinholi* 
through ei'utri'. 'Pile 
iiearcir Da*! <lry plate is to 
Dm^ pinhohv the wiilei* the 
angle of view, and Hiiialler 
(lu^ pii'i ure ; Diei fnrt iier 
a-vvay Die tlark slide the 
iiarroweir the angliv of 
view, hilt, the ohjei'ts in 
Du'i pietiirei will he 
largi'r. Of eonrse, you 
will have to give a. Vi*ry 
long expoMiiri' Hay, live 
minn(<*H for outdoor huIi- 
jeets. 



H. E. B. Monogram. 




V. — 1J KTTKI trt 1 1 ICO KIVICI). 

luivn iinnii rreeivi’il friun ih« f*>lh)WlnK rurroh- 
puiulriilH, aiiitaiiHwnrH only liWiilt H|»a(*e ill Kiiol*, iiimn whU’li 
I luTo iH Kr«*ai n .1. W. {fhiiliiiijfon): W. J. {i'lnniihoi 

liihlonn ■, U. M. ((itiiHinno): O. M. iSnnifciUiiih-, WoiiKini, 
Kvereiiv' l.ve; On icmiiiiim ; 10. S. {Siorhivrlh Miu’h kv h ; 
W. ll. T. ; 11. 11. iVofiil Hill); H. I'.illiffiioi 

ii'iiuu)-, (}. {l''ioiliilnnn': S. I*. (.Sir/n/f ; W. It. ; 

It. ,V. II. I Miniitolm): Willie; 0.0. H. (Inrmnns 

i.iirdt'iin' : OiiKicN iioimio ; 10. A. (Itroniiifoin ; 'I'. O. {Ktffi i /nj/i ; 
W. I,. .1.; J. H.iXorf/i Jfi'i/i/oif} : .1- I*. W. i/fifiHf/foin ; U. M. 
( l'-/tfon nniif r/n/nf); .1. I*’. (Piin/iriO; (' A- !’, t /^rirrsfi/'} i 
\\ . M.J It, t/Ui.sk)/); 0. a. I; O. P. (!. i/U/.r/.eO; 
J It. {(,’{o.‘’>/owi ; J. N. lYeiA.) : W. It. i.S7. A/finnm; 0, II. 
(Ano/\i l.iUithu^: Rteinfl.; P. 10 U, {IlirKryihtoil) ; A. II. O. 
illoiuii'iltiol. A'.M.i; P. U. A. It. I'k 

J O, 1,. i M>‘i{liur Tuilflli: W. It. {Itolhoin) : O i(Jlontioiio . 
W. l'. I/•/»u.s/»»M*' , ‘r. b. {li>nu'irlt)i \>\ \s. l\ {tlnftrim-o \ : l',. 

( \ Ih'lift rn i I It. \\ . I Hoi'floififiiit'ir /I’em/j ; If. .1. (7'e/H/f'«7h ; l>. P 
iftrrti). ti- \i'. C {SiiiiUotiniiton)-, ii {l.n nihifli) ] {i. H. ilfonff, 
iV It.*. O. !•:. i IIiIIk, It. (AVie llnoni>f,oi\; P.J. iv. 

> : ft. w. K, i //omW.mwM • Ni'Mo; p. P. nWee/.i 

Vole, M'.i; V J i.i.AUic Sii AVKit; S. {.Monrlo t^tcn. 


‘MVORK^^ VilllK 


S( iiKMi:. 


SECOND COMPETITION, 

Tmc Mdilor of VVoitK has tht^ ]»loasuro of 
oalliib'-r tliH allonliou of his roa.dt'rs Jo l,hi^ 
Si'oonil ('oinpotit ion nmh'r fla^ rrizi’ Sohonu', 
which S(f many readers ol Wokk ha\'(; 
iliou;di(, io la* a, suitahlc setpud lo Ihe lalt; 
Wokk I'’a hihitioii, 

'The .snhjeet for the iu*esent (‘ompetition 
is, like llia.t. of (!yele/’ ontj t hat 

appeals totlie whoh; ot onr retiders, >oun;;' 
and old alik(‘. and pliiees them, thereloie, 
at etpial advantage. 
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Jt will take the feian of a snggi'stion for 
A IksKlDIli AR'I'ICLK l<’i)lt tuhT 

ItoUSKMObl). 

h'or tho tlirt'O liest snggestiuns for a new 
donu'si ic appliiinee, 1 muse hold article, or 
latmiir saving tool of gt'ueral utility, tlio 
following prizes will bo awanhid-— 

First Prize, 153; 

Second Prize, dC2; 

Tliird PrizG, dCl. 

(\)NmTIONS AND IvllId'lH OK TIIK “UKKKUh 
1 loUSKIlObl) VVkTH’LK ” ( kiMPK/riTION. 

Am. IlescripfimiH to hem* llm Wouic Ih i/e Ckmpoii, 
cut from one of tho iiiimberH of Wt-utu in which 
llm Selmnm is announced. 

Kaeli Doseription to bo signed with an original 
noffi f/f and to have the writer’s real luiiuo 

and address seetirely attaelmd lo Dm niaiiiiseri]it 

in a si'aled eiivtdope. 

ICieh iSnggesl.ioii shoidd ho fully df'serihed in 
rospoet |{> its jmrpost*, eonstrueiioii, and working, 
anti, wliero ])ossible, shonld he illustnittul witli a 
drawing of tho artielo ilstdl’ and its various juirta 
to elueidato tilio dt'seriplIon. 

A Siigg(*stion not illust.ratiMl will luivo an 
f)(iual claim in tlu^ (‘onijadition ])rovid(ul Dio 
description ho sullieicnDv in detail to convey a 
full idea of Dm nrtii'lo siiggested. 

In the work of judging regni'd will he liad to 
Dm jiraeDeal nature and nt.ilil y of the suggeHtiouH, 
and tb(‘ir prosjieetivo jiopnlaiil.yN 

The l‘ri/.e SuggesDons and Drawings, and any 
oDu'rs, t.o be jmlilislnal, if desired by the IClitor, 
in WouK, but Dm eopy'riglit llmn'of to remain 
with Dm authors, 

(tijiiesof MSM. and Drawings to be retained hy 
Dm eomjH tiiors, as in no ease cun the return of 
MSS. he nndertaki'n. 

d'he Kilil.or of Wouic will supm’viso Dus judging 
of tlm Suggestions, and Dm selection as de- 
t(‘rmined upon is to ho liiial. 

All nianuserlpts intended for Dm ** ITseful 
I louHclmhl Artiide ” com petit ion nnist ho addri'ssed 
t.o Die I'lditor of WoilK, (VO (’aHSell iV. (k»., Ld., 
liiidgal.i' Mill, i.ondon, K.tk 'i'hey must reach 
liiio not later than Satpupav, Jpi.y en- 
dorsiui, “ Use fill 11 imselmld Art iele ” (Vimpetition. 


NOTICE TO READERS. 

Next w(‘eks issue (No. lV3) will contain 
special pajau’s on 

liihs’nc Vaskh and Dordkimnd ; 

IDmimd^: MddI'U.mnd in (!ardhoaim); 

A 3'hkkk (k>RNKiU'5D (hiiNA Caiunkt, 

et(k t‘t(‘. 

*S l/>/v AND i:\< ll iN(}iJ. 

Victor Supply Co., thiinshy, sell Mail-curl Wheel* und 

e.uis. lev* 

Caplntzl's Cheap Tochnlcnl CoUootlons cm- 

lu.uc tui)*.i liiiiii.;^ tie«'lni .il, uptu.il, nu*i li.iiiu al, chcniical, 
pholu^i.ipliii , meiiels, malrruls. Calaloj^pirs, ad.—ClicnicS 
Sircrl, l!r.Unlit S'luair. I V I< 

“ Serewftand Screw Making.”—'I’lie best hmik on 

lilt-Mihic-i I. ; snilrd I npirs, .'S, 'llir Uuj rr s ttui<Ie lo 

ihr lif'.i rnnl-.s oil M<*rliauii.al Suhieels, with table of 
i niiieui'-, piu r (n[ ; ill tloih, IS. (ill. Puldiftbcd by 
Hioi AMNIA (’ll., I'.uv.iiiters, t ’oluhrsicr. [ax a 

Picture MouUIh, i*; m vs P‘‘>‘ ‘'‘at. siivcd. Send 
(or wbnlcs.de bsl, oiic slamp.—D kn i'*s, linporlcrs. Turn- 
Will 1 b. 112 a 

BteyeloH,—'Mir Maimt'u turn-.-,’ I.oiulon AK<‘xx<*y 
srvri.if lu.ilirs Safrprs vn V i lump.—V uH mo, lloiiiuls- 
liitih^ l.nliilnll ; or WlllC P) Tool. AND MaCUINKKY 
)\ IO. e. J I' K', ( :oli brsirr. 

Tricycle m Bicycle ollnrtl in rxeliange for good 
inodrin I.atbr; Ihitaiinia pirlniril.—Addic>s us nbovc. 

i.OOO Amateurs’ nrw tuul .sruoml lumtl engine 

i.illu'*., didline iM.u luiir’s, uiul ull kiiuis ol eii)i{inecrs natl 
iiiri li.iiiu.*; todls. DfiaiU in Monibly Kc^-islcr, u& above, 

Ds 

Wantetf, isl, vnd, uml 3 i'<l volumes of Work, bound. 
— Adihrss, )ami‘.s Ili'X'i’oN, J, Si. Haul's Street, Newton, 

near llvih', C'liesU-r. 

LottorlnK and Sign Writing mado 

AKo hill si/c diatiianis lor marldiiK out eight Ahdmbets, 
pfisi Pee, is. Fretwork and slcucil list free.—r. COULT-* 
jiAim, DailniKton Street, llalb. Note.—xoo Dccoralort 
Slcntils (,6o laigc sheds), varied useful designs, a*, od. 13* 
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